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PROBLEM TO BE SOLVED: To provide a discharge apparatus 
which can shorten a scanning time of an ink jet head part for 
forming patterns such as filter elements of a color filter, picture 
element pixels of an EL device, etc. 




SOLUTION: An ink jet head 22 having a carriage 25 is set to the 
liquid drop discharge apparatus for manufacturing the color filter '§ 
1. The carriage 25 holds side by side six ink jet heads 20 each 
constituting a nozzle array 28 with a plurality of nozzles 27 set in Jj 
an array. Each ink jet head 20 is arranged with a center axis K0 in ' 
a longitudinal direction inclined to a center axis K1 in a % 
longitudinal direction of the carriage 25. While the ink jet head 22 \ 
is scanned in a horizontal scanning direction X orthogonal to the k 
center axis K1 of the carriage 25, a filter element material is 
discharged from nozzles 27 appropriately to a mother board 1 2. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A drop discharge head with [ are prepared so that two or more nozzles which carry out the 
regurgitation of the liquefied object with a fluidity on discharged substance-ed may arrange, and ] a 
longitudinal direction along the arrangement direction of these nozzles, A maintenance means to make 
the whole surface in which said nozzle of this drop discharge head was prepared counter the front face 
of said discharged substance-ed through a gap, and to arrange said drop discharge head [ two or more ], 
It has the migration means to which either is relatively moved at least in the condition of this 
maintenance means and said discharged substance-ed that said drop discharge head meets the front 
face of said discharged substance-ed. Said two or more drop discharge heads are put in order and 
arranged along the direction which crosses to the direction to which the drop discharge head of these 
plurality makes it move relatively along the front face of said discharged substance-ed. And 
regurgitation equipment characterized by the arrangement direction of the nozzle of each drop discharge 
head crossing aslant to the relative migration direction of said drop discharge head and said discharged 
substance-ed. 

[Claim 2] It is regurgitation equipment characterized by two or more drop discharge heads being the 
same configurations substantially in regurgitation equipment according to claim 1. 

[Claim 3] It is regurgitation equipment characterized by two or more drop heads having the nozzle of the 
same number in regurgitation equipment according to claim 1 or 2. 

[Claim 4] It is regurgitation equipment characterized by two or more drop discharge heads having the 
mutually same formation location of a nozzle in regurgitation equipment according to claim 1 to 3. 
[Claim 5] It is regurgitation equipment characterized by having arranged two or more drop discharge 
heads in the condition that a longitudinal direction inclines towards this direction by abbreviation parallel, 
in regurgitation equipment according to claim 1 to 4, and having been arranged. 

[Claim 6] It is regurgitation equipment characterized by having arranged two or more drop discharge 
heads in two or more trains in regurgitation equipment according to claim 1 to 5, and having been 
arranged. 

[Claim 7] It is regurgitation equipment characterized by having arranged two or more drop discharge 
heads in in the shape of abbreviation alternate in two or more trains in regurgitation equipment 
according to claim 6, and having been arranged. 

[Claim 8] In the manufacturing installation of an electro-optic device equipped with regurgitation 
equipment according to claim 1 to 7 Said discharged substance-ed being a substrate with which EL 
luminous layer is formed, and moving relatively said two or more drop discharge heads to said substrate 
The manufacturing installation of the electro-optic device characterized by making the liquefied object 
which contains EL luminescent material from the predetermined nozzle in said two or more drop 
discharge heads breathe out, and forming said EL luminous layer on said substrate on said substrate. 
[Claim 9] being the manufacturing installation of an electro-optic device equipped with regurgitation 
equipment according to claim 1 to 7, and the substrate of the pair which pinches liquid crystal coming 
out on the other hand, and there being said discharged substance-ed, and moving relatively said two or 
more drop discharge heads to said substrate The manufacturing installation of the electro-optic device 
characterized by making the liquefied object which contains a color filter ingredient from the 



predetermined nozzle in said two or more drop discharge heads breathe out, and forming a color filter on 
said substrate on said substrate. 

[Claim 10] It is the manufacturing installation of a color filter equipped with regurgitation equipment 
according to claim 1 to 7. Said discharged substance-ed being a substrate with which the color filter 
which presents a different color is formed, and moving relatively said two or more drop discharge heads 
to said substrate The manufacturing installation of the color filter characterized by making the liquefied 
object which contains a color filter ingredient from the predetermined nozzle in said two or more drop 
discharge heads breathe out, and forming said color filter on said substrate on said substrate. 
[Claim 1 1] It is the electro-optic device equipped with EL luminous layer by which two or more 
electrodes were prepared on the formed substrate and this substrate corresponding to said electrode. 
Said EL luminous layer Two or more nozzles which carry out the regurgitation of the liquefied object 
containing EL luminescent material arrange, and are prepared, and it has a longitudinal direction along 
the arrangement direction of said nozzle. This longitudinal direction is in the condition that two or more 
drop discharge heads put in order and arranged in the different direction counter the front face of said 
substrate through a gap in the whole surface which has said nozzle. Being relatively moved in the 
condition of meeting the front face of said substrate, along the direction which is a direction which 
crosses to the longitudinal direction of these drop discharge head, and crosses to the orientation of 
these drop discharge head The electro-optic device characterized by for said liquefied object having 
been suitably breathed out by the position on said substrate, and forming it in it from said nozzle. 
[Claim 12] It is the electro-optic device equipped with the color filter of a different color formed on a 
substrate arid this substrate. Said color filter Two or more nozzles which carry out the regurgitation of 
the liquefied object containing the filter material of a predetermined color arrange, and are prepared, and 
it has a longitudinal direction along the arrangement direction of said nozzle. This longitudinal direction is 
in the condition that two or more drop discharge heads put in order and arranged in the different 
direction counter the front face of said substrate through a gap in the whole surface which has said 
nozzle. Being relatively moved in the condition of meeting the front face of said substrate, along the 
direction which is a direction which crosses to the longitudinal direction of these drop discharge head, 
and crosses to the orientation of these drop discharge head The electro-optic device characterized by 
for said liquefied object having been suitably breathed out by the position on said substrate, and forming 
it in it from said nozzle. . 
[Claim 13] It is the color filter formed so that a different color on a substrate might be presented. Two 
or more nozzles which carry out the regurgitation of the liquefied object containing the filter material of 
a predetermined color arrange, and are prepared, and it has a longitudinal; direction along the 
arrangement direction of said nozzle. This longitudinal direction is in the condition that two or more drop 
discharge heads put in order and arranged in the different direction counter the front face of said 
substrate through a gap in the whole surface which has said nozzle. Being relatively moved in the 
condition of meeting the front face of said substrate, along the direction which is a direction which 
crosses to the longitudinal direction of these drop discharge head, and crosses to the orientation of 
these drop discharge head The color filter characterized by for said liquefied object having been suitably 
breathed out by the position on said substrate, and forming it in.it from said nozzle. 
[Claim 14] Two or more nozzles which carry out the regurgitation of the liquefied object. with a fluidity 
arrange, and are prepared, and it has a longitudinal direction along the arrangement direction of said 
nozzle. This longitudinal direction is in the condition that the whole surface in which two or more drop 
discharge heads put in order and arranged in the different direction were prepared in said nozzle of 
these drop discharge head counters the front face of discharged substance-ed through a gap. Are the 
direction which crosses to the longitudinal direction of these drop discharge head, and it meets in the 
direction which crosses to the orientation of these drop discharge head. The regurgitation approach 
characterized by making it move relatively in the condition of meeting the front face of said discharged 
substance-ed, and carrying out the regurgitation of said liquefied object on said discharged substance- 
ed from the nozzle of said drop discharge head. 



[Claim 15] It is the regurgitation approach characterized by forming two or more drop discharge heads in 
the same configuration substantially in the regurgitation approach according to claim 14, and carrying 
out the regurgitation of the liquefied object on discharged substance-ed from the nozzle of these drop 
discharge head. 

[Claim 16] It is the regurgitation approach characterized by for two or more drop discharge heads having 
the nozzle of the same number in the regurgitation approach according to claim 14 or 15, and carrying 
out the regurgitation of the liquefied object on discharged substance-ed from the nozzle of these drop 
discharge head. 

[Claim 17] It is the regurgitation approach characterized by two or more drop discharge heads having 
the mutually same formation location of a nozzle in the regurgitation approach according to claim 14 to 
16, and carrying out the regurgitation of the liquefied object on discharged substance-ed from the 
nozzle of these drop discharge head. 

[Claim 18] It is the regurgitation approach characterized by putting two or more drop discharge heads in 
order in the regurgitation approach according to claim 14 or 17 after the longitudinal direction has 
inclined towards this direction by abbreviation parallel, being arranged, and carrying out the regurgitation 
of the liquefied object on discharged substance-ed from the nozzle of these drop discharge head. 
[Claim 19] It is the regurgitation approach characterized by arranging two or more drop discharge heads 
in two or more trains in the regurgitation approach according to claim 14 to 18, being arranged, and 
carrying out the regurgitation of the liquefied object on discharged substance-ed from the nozzle of 
these drop discharge head. 

[Claim 20] It is the regurgitation approach characterized by arranging two or more drop discharge heads 
in in the shape of abbreviation alternate in two or more trains in the regurgitation approach according to 
claim 19, being arranged, and carrying out the regurgitation of the liquefied object on discharged 
substance-ed from the nozzle of these drop discharge head. 

[Claim 21] It is the manufacture approach of the electro-optic device which carries out the regurgitation 
of the liquefied object by the regurgitation approach according to claim 14 to 20. Said discharged 
substance-ed being a substrate and moving [ said liquefied object contains EL luminescent material, 
and ] said drop discharge head relatively in the condition of meeting the front face of said substrate The 
manufacture approach of the electro-optic device characterized by carrying out the regurgitation of said 
liquefied object to the position on said substrate suitably from said nozzle, and forming EL luminous 
layer. 

[Claim 22] It is the manufacture approach of the electro-optic device which carries out the regurgitation 
of the liquefied object by the regurgitation approach according to claim 14 to 20. Said discharged 
substance-ed being a substrate and moving [ said liquefied object contains a color filter ingredient, and ] 
said drop discharge head relatively in the condition of meeting the front face of said substrate The 
manufacture approach of the electro-optic device characterized by carrying out the regurgitation of said 
liquefied object to the position on said substrate suitably from said nozzle, and forming a color filter. 
[Claim 23] It is the manufacture approach of the color filter which it is the manufacture approach of the 
color filter which carries out the regurgitation of the liquefied object by the regurgitation approach 
according to claim 14 to 20, and said liquefied object contains a filter material, and is characterized by 
carrying out the regurgitation of said liquefied object to the position on said substrate suitably from said 
nozzle, and forming a color filter, said discharged substance-ed being a substrate and moving said drop 
discharge head relatively in the condition of meeting the front face of said substrate. 
[Claim 24] It is the manufacture approach of an electro-optic device of manufacturing the electro-optic 
device equipped with EL luminous layer by which two or more electrodes were prepared on the formed 
substrate and this substrate corresponding to said electrode. Two or more nozzles which carry out the 
regurgitation of the liquefied object containing EL luminescent material arrange, and are prepared, and it 
has a longitudinal direction along the arrangement direction of said nozzle. This longitudinal direction is 
in the condition which counters the front face of said substrate through a gap in the whole surface in 
which two or more drop discharge heads put in order and arranged in the different direction were 



prepared in said nozzle. Moving relatively in the condition of meeting the front face of said substrate, 
along the direction which is a direction which crosses to the longitudinal direction of these drop 
discharge head, and crosses to the orientation of these drop discharge head The manufacture approach 
of the electro-optic device characterized by carrying out the regurgitation of said liquefied object to the 
position on said substrate suitably from said nozzle, and forming said EL luminous layer. 
[Claim 25] It is the manufacture approach of an electro-optic device of manufacturing the electro-optic 
device equipped with the substrate and the color filter of a different color formed on this substrate. Two 
or more nozzles which carry out the regurgitation of the liquefied object containing the filter material of 
a predetermined color arrange, and are prepared, and it has a longitudinal direction along the 
arrangement direction of said nozzle. This longitudinal direction is in the condition which counters the 
front face of said substrate through a gap in the whole surface in which two or more drop discharge 
heads put in order and arranged in the different direction were prepared in said nozzle. Moving relatively 
in the condition of meeting the front face of said substrate, along the direction which is a direction 
which crosses to the longitudinal direction of these drop discharge head, and crosses to the orientation 
of these drop discharge head The manufacture approach of the electro-optic device characterized by 
carrying out the regurgitation of said liquefied object to the position on said substrate suitably from said 
nozzle, and forming said color filter. 

[Claim 26] It is the manufacture approach of a color filter of manufacturing the color filter formed so 
that a different color on a substrate might be presented. Two or more nozzles which carry out the 
regurgitation of the liquefied object containing the filter material of a predetermined color arrange, and 
are prepared, and it has a longitudinal direction along the arrangement direction of said nozzle. This 
longitudinal direction is in the condition that the whole surface in which two or more drop discharge 
heads put in order and arranged in the different direction were prepared in said nozzle of these drop 
discharge head counters through a gap on the surface of a substrate. Are the direction which crosses to 
the longitudinal direction of these drop discharge head, and it meets in the direction which crosses to 
the orientation of these drop discharge head. The manufacture approach of the color filter characterized 
by making it move relatively in the condition of meeting the front face of said substrate, and carrying out 
the regurgitation of said liquefied object on said substrate from the nozzle of said drop discharge head. 
[Claim 27] It is the device which has a base material and the base material with which the liquefied 
object with a fluidity was breathed out and formed on this base material. Two or more nozzles which 
carry out the regurgitation of said liquefied object arrange, and are prepared, and it has a longitudinal 
direction along the arrangement direction of said nozzle. This longitudinal direction is in the condition 
that the whole surface in which two or more drop discharge heads put in order and arranged in the 
different direction were prepared in said nozzle of these drop discharge head counters the front face of 
said base material through a gap. Are the direction which crosses to the longitudinal direction of these 
drop discharge head, and it meets in the direction which crosses to the orientation of these drop 
discharge head. The device which has the base material characterized by having made it move relatively 
in the condition of meeting the front face of said base material, and for said liquefied object having been 
suitably breathed out by the position on said base material, and forming it in it from the nozzle of said 
drop discharge head. 

[Claim 28] It is the manufacturing installation of a device which is equipped with regurgitation equipment 
according to claim 1 to 7, and has the base material characterized by said discharged substance-ed 
carrying out the regurgitation of the liquefied object on a base material from said two or more drop 
discharge heads in the process which is the base material of a device and forms a predetermined layer 
on said base material. 

[Claim 29] The manufacture approach of a device of having the base material characterized by breathing 
out a liquefied object and forming a predetermined layer on said base material by the regurgitation 
approach according to claim 14 to 20 on the base material which is said discharged substance-ed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the regurgitation approach which carries out the 
regurgitation of the liquefied object with a fluidity, and its equipment. And this invention relates to the 
manufacture approach of electro-optic devices, such as liquid crystal equipment, EL equipment, an 
electrophoresis apparatus, electron emission equipment, and PDP equipment, and electro-optics ****** 
which manufactures this electro-optic device, and its manufacturing installation. Moreover, this 
invention relates to the color filter used for an electro-optic device, the manufacture approach of 
manufacturing this color filter, and its manufacturing installation. Furthermore, this invention relates to 
the manufacture approach of manufacturing the device which has base materials, such as an electro- 
optics member, a semiconductor device, an optical member, and reagent Banking Inspection Department 
material, and a device with this base material, and its manufacturing installation. 
[0002] 

[Background of the Invention] In recent years, the display which are electro-optic devices, such as 
liquid crystal equipment and electroluminescence equipment (henceforth EL (ele ctoroluminescence) 
equipment), is widely used for the display of electronic equipment, such as a portable telephone and a 
pocket mold computer. Moreover, recently, it indicates by full color more often with the display. The full 
color display by this liquid crystal equipment is displayed by letting the light modulated by for example, 
the liquid crystal layer pass to a color filter. And a color filter is formed in the front face of the 
substrate formed by glass, plastics, etc. by putting the filter element of each color of the shape of a dot 
of R (red), G (green), and B (blue) in order in predetermined arrays, such as the so-called stripe array, a 
delta array, or a mosaic array. 

[0003] Moreover, the full color display by EL equipment arranges EL luminous layer of each color of the 
shape of a dot of R (red), G (green), and B (blue) in the front face of the substrate formed by glass, 
plastics, etc. in predetermined arrays, such as the so-called stripe array, a delta array, or a mosaic array, 
pinches these EL luminous layers on it with the electrode of a pair, and forms a picture element pixel in 
it. And by controlling the electrical potential difference impressed to these electrodes for every picture 
element pixel, these picture element pixel is made to emit light by the color of hope, and indicates by full 
color. 

[0004] When carrying out patterning of the picture element pixel of each color, such as a case where 
patterning of the filter element of each color of a color filter, such as R, G, and B, is carried out 
conventionally, and R, G, B of EL equipment, using the photolithography method is known. However, 
since it consumes that a process is complicated, an ingredient or a photoresist of each color, etc. so 
much in using this photolithography method, there is a problem that cost becomes high etc. 
[0005] In order to solve this problem, the approach of forming a filament, EL luminous layer, etc. of a 
dot-like array is proposed by carrying out the regurgitation of a filter-element ingredient, the EL 
luminescent material, etc. to the shape of a dot by the ink jet method which carries out the regurgitation 
of the drop. 

[0006] Here, how to form a filament, EL luminous layer, etc. of a dot-like array by the ink jet method is 



explained. In drawing 50 (a), the case where two or more filter elements 303 arranged in the shape of a 
dot are formed in the contrant region of the substrate of the large area formed by glass, plastics, etc. 
and two or more panel fields 302 set as the so-called front face of a mother board 301 based on the ink 
jet method as shown in drawing 50 (b) is considered. In this case, as shown in drawing 50 (c), for 
example, the ink jet head 306 which is a drop discharge head which has the nozzle train 305 which 
arranges two or more nozzles 304 to seriate, and becomes Carrying out multiple-limes ( drawing 50 2 
times) horizontal scanning about one panel field 302, as the arrow head A1 and arrow head A2 of 
drawing 50 (b) show A filter element 303 is formed in the location of choice by carrying out the 
regurgitation of ink, i.e., the filter material, alternatively from two or more nozzles among those horizontal 
scanning. 

[0007] This filter element 303 is formed by arranging each color, such as R, G, and B, with proper array 
gestalten, such as the so-called stripe array, a delta array, and a mosaic array, as mentioned above. 
From this, only three classification by color of R, G, and B forms beforehand the ink jet head 306 to 
which the ink regurgitation processing by the ink jet head 306 shown in drawing 50 (b) carries out the 
regurgitation of the monochrome of R, G, and B. And 3 color arrays, such as R, G, and B, are formed on 
one mother board 301, using these ink jet heads 306 one by one. 

[0008] By the way, the number of nozzles prepared in the usual ink jet head 306 is 160 to about 180. 
Moreover, the usual mother board 301 has a bigger area than the ink jet head 306. Therefore, in case a 
filter element 303 is formed in the front face of a mother board 301 using the ink jet head 306, carrying 
out vertical-scanning migration of the ink jet head 306 relatively to a mother board 301, multiple-times 
horizontal-scanning migration of the mother board 301 is carried out with the ink jet head 306, and it is 
necessary during each horizontal scanning to perform the ink regurgitation and to draw. 
[0009] However, by such approach, there is a problem of there being many counts of a scan of the ink 
jet head 306 to a mother board 301, and taking drawing time amount, i.e., the production time of a color 
filter, for a long time. In order to solve this problem, in Japanese Patent Application No. No. 279752 [ 1 1 
to ], the configuration of making [ many ] the substantial number of nozzles is proposed by arranging 
two or more head sections in in the shape of a straight line, and holding them by the attachment 
component. 

[0010] According to this approach, as shown, for example in drawing 51 (a), plurality 306, for example, 
the six head sections, is held in the shape of a straight line by the attachment component 307. And a 
multiple-times line carries out the regurgitation of the ink for horizontal scanning alternatively from each 
nozzle 304 like arrow heads A1 and A2 and .... in the case of each horizontal scanning, carrying out 
vertical-scanning migration of this attachment component 307 in the direction Y of vertical scanning. 
According to this approach, since ink can be supplied to a large field by one horizontal scanning, to be 
sure, the production time of a color filter can be shortened. 
[0011] 

[Problem(s) to be Solved by the Invention] By the way, in the conventional approach shown in drawing 
51 (a), since each head section 306 is arranged in parallel with the direction Y of vertical scanning and a 
straight line-like nozzle train is formed, spacing between two or more nozzles, i.e., the pitch between 
nozzles, needs to be the same as spacing between the filter elements 303 by the side of a mother board 
301, i.e., the pitch between elements. However, it is very difficult to form an ink jet head so that the 
pitch between nozzles may become equal to the pitch between elements. 

[0012] Since this problem is solved, as shown in drawing 51 (b), how to make in agreement the pitch 
between nozzles of the head section 306 and the pitch between elements in a mother board 301 can be 
considered by making an attachment component 307 incline with an include angle theta to the direction 
Y of vertical scanning. However, the nozzle train constituted in this case by the head section 306 
located in a line with the single tier will shift to a main scanning direction X with a dimension Z, and the 
problem that the horizontal-scanning time amount for the ink regurgitation becomes long by that amount 
of gaps occurs. Since a nozzle train becomes long in using the head unit of 6 ream structures as 
especially shown in drawing 51 (b), the above-mentioned gap dimension also becomes long. Therefore, 



the problem that horizontal-scanning time amount must be lengthened further occurs. 

[0013] [ when this invention is made in view of the above-mentioned trouble and drop discharge heads, 

such as an ink jet head, are used ] The regurgitation approach which shortens the scan time of the drop 

discharge-head part for forming patterns, such as a filter element of a color filter, and a picture element 

pixel of EL equipment, and its equipment, It aims at offering an electro-optic device, its manufacture 

approach and its manufacturing installation, a color filter, its manufacture approach, its manufacturing 

installation and the device that has a base material, its manufacture approach, and its manufacturing 

installation. 

[0014] 

[Means for Solving the Problem] (1) A drop discharge head with [ this invention is prepared so that two 
or more nozzles which carry out the regurgitation of the liquefied object with a fluidity on discharged 
substance-ed may arrange, and ] a longitudinal direction along the arrangement direction of these 
nozzles, A maintenance means to make the whole surface in which said nozzle of this drop discharge 
head was prepared counter the front face of said discharged substance-ed through a gap, and to 
arrange said drop discharge head [ two or more ], It has the migration means to which either is relatively 
moved at least in the condition of this maintenance means and said discharged substance-ed that said 
drop discharge head meets the front face of said discharged substance-ed. Said two or more drop 
discharge heads are put in order and arranged along the direction which crosses to the direction to 
which the drop discharge head of these plurality makes it move relatively along the front face of said 
discharged substance-ed. And it is characterized by the arrangement direction of the nozzle of each 
drop discharge head crossing aslant to the relative migration direction of said drop discharge head and 
said substrate. 

[0015] In this invention, are prepared so that two or more nozzles may arrange, and it has a longitudinal 
direction along the arrangement direction of the nozzles, them. Two or more drop discharge heads put in 
order and arranged in the direction which crosses aslant to this longitudinal direction in the condition 
that the whole surface prepared in the nozzle of these drop discharge head counters the front face of 
discharged substance-ed through a gap Are the direction which crosses to the longitudinal direction of a 
drop discharge head, and it is made to move relatively in the condition of meeting the front face of 
discharged substance-ed, towards the direction which crosses to the orientation of these drop 
discharge head, and the regurgitation of the liquefied object is carried out on discharged substance-ed 
from a nozzle. By this configuration, compared with the case where can carry out the regurgitation of 
the liquefied object from the drop discharge head of these plurality between migration along the front 
face of discharged substance-ed, for example, the front face of discharged substance-ed is moved with 
a maintenance means to hold two or more drop discharge heads, using the drop discharge head of the 
shape of one straight side, a scan time is shortened and regurgitation effectiveness improves. Moreover, 
since it is moved in the condition of inclining to the migration direction, each drop discharge head can be 
made in agreement with pitches between dots, such as a filter element which forms the pitch between 
nozzles of the nozzle of a drop discharge head on discharged substance-ed. Furthermore, since it will be 
in the condition that did not make the whole maintenance means incline but each drop discharge head 
inclined, respectively, the distance to the nozzle of the side near discharged substance-ed and the 
nozzle of a side far from discharged substance-ed becomes small compared with the case where the 
whole maintenance means is made to incline, and the time amount which is the migration which met 
discharged substance-ed with the maintenance means and to scan shortens it. 

[0016] In addition, it does not need to be equal, and the inclination direction is also between plus minus 
and whenever [ tilt-angle / of each drop discharge head ] may differ. 

[0017] And as for two or more drop discharge heads, in this invention, it is desirable that it is the same 
configuration substantially. By this configuration, it becomes possible to make a liquefied object 
correspond to the field which carries out the regurgitation, a configuration is simplified, manufacturability 
of drop discharge head [ one kind of] improves, and cost also reduces it. 

[0018] Moreover, as for two or more drop heads, in this invention, it is desirable to have the nozzle of 



the same number. It becomes easy [ for example, a stripe mold, mosaicism, a delta mold, etc. ] to draw a 
configuration with predetermined regularity as a configuration which arranges two or more drop 
discharge heads side by side by this configuration since the nozzle of each drop discharge head is made 
into the same number. 

[0019] Furthermore, as for two or more drop discharge heads, in this invention, it is desirable that the 
formation location of a nozzle is mutually the same. It is desirable to make the same mutually the 
formation location of the nozzle of two or more drop discharge heads by this configuration. By this 
configuration, it becomes easy [ for example, a stripe mold, mosaicism, a delta mold, etc. ] to draw a 
configuration with predetermined regularity as a configuration which arranges two or more drop 
discharge heads side by side. 

[0020] And as for two or more drop discharge heads, in this invention, it is desirable for the longitudinal 
direction to have arranged in the condition of inclining towards this direction, by abbreviation parallel, 
and to have been arranged. It will be in the condition that two or more drop discharge heads incline in 
this direction by this configuration to the direction which moves relatively in the front face of discharged 
substance-ed, the regurgitation field of two or more same liquefied objects is easily formed in one field, 
and the regurgitation effectiveness of a liquefied object improves. 

[0021] Moreover, as for two or more drop discharge heads, in this invention, it is desirable to have 
arranged in two or more trains and to have been arranged. When becoming two or more trains for 
example, in the migration direction by this configuration, it becomes easy to make a liquefied object 
breathe out from a drop discharge head which is different in the same part, by being breathed out in 
piles, discharge quantity is equalized and the good regurgitation is obtained. Moreover, the field where a 
liquefied object is not breathed out between drop discharge heads, without a ****** drop discharge 
head interfering in the case of the shape of abbreviation alternate [ which does not serve as two or 
more trains, for example in the migration direction ] etc. is not produced, and the good regurgitation of a 
continuous liquefied object is obtained. 

[0022] Furthermore, as for two or more drop discharge heads, in this invention, it is desirable to have 
arranged in the shape of abbreviation alternate in two or more trains, and to have been arranged. The 
field where a liquefied object is not breathed out between drop discharge heads, without a drop 
discharge head's not becoming two or more articles in the migration direction, but a ****** drop 
discharge head interfering by this configuration is not produced, and the good regurgitation of a 
continuous liquefied object is obtained. 

[0023] (2) It is convenient for making it breathe out on the substrate which is discharged substance-ed, 
forming EL luminous layer using the liquefied object which contains EL luminescent material in this 
invention as a liquefied object which carries out the regurgitation, and manufacturing an electro-optic 
device. 

[0024] (3) It is convenient for making one side of the substrate of the pair which pinches liquid crystal 
as discharged substance-ed breathe out using the liquefied object which contains a color filter 
ingredient in this invention as a liquefied object which carries out the regurgitation, forming a color filter, 
and manufacturing an electro-optic device. 

[0025] (4) It is convenient for manufacturing the color filter which presents a color which is made to 
breathe out on the substrate which is discharged substance-ed, and is different using the liquefied 
object which contains a color filter ingredient in this invention as a liquefied object which carries out the 
regurgitation. 

[0026] (5) It is convenient for manufacturing the device which breathes out the liquefied object which 
has a fluidity in this invention on the base material which is discharged substance-ed, and has a base 
material. 
[0027] 

[Embodiment of the Invention] (Gestalt of the 1st operation) The manufacture approach of the color 
filter of this invention, the fundamental approach of the manufacturing installation, and its manufacture 
are explained hereafter. First, before explaining those manufacture approaches and manufacturing 



installations, the color filter manufactured using those manufacture approaches etc. is explained. 
Drawing 6 (a) shows typically the planar structure of the gestalt of 1 operation of a color filter. Moreover, 
drawing 7 (d) shows the cross-section structure according to the VII— VII line of drawing 6 (a). 
[0028] The color filter 1 of the gestalt of this operation forms two or more filter elements 3 in the front 
face of the substrate (in this invention, it is also called a "base material".) 2 of the shape of a rectangle 
formed by glass, plastics, etc. in the shape of a dot matrix with the shape of a dot pattern, and the 
gestalt of this operation. Furthermore, the color filter 1 is formed by carrying out the laminating of the 
protective coat 4 on the filter element 3, as shown in drawing 7 (d). In addition, drawing 6 (a) shows 
superficially the color filter 1 in the condition of having removed the protective coat 4. That is, with the 
gestalt of this operation, the filter element 3 as a color pattern formed of an ink jet is illustrated. 
[0029] A filter element 3 is formed by fill uping with color material the field of the shape of two or more 
rectangle which was divided by the septum 6 formed in the grid-like pattern with the resin ingredient 
without translucency, and was located in a line in the shape of a dot matrix. Moreover, these filter 
elements 3 are formed of the color material of any 1 color of R (red), G (green), and the B (blue), 
respectively, and the filter element 3 of each of those colors is put in order by the predetermined array. 
As this array, the so-called stripe array shown in drawing 8 (a), the so-called mosaic array shown in 
drawing 8 (b), the so-called delta array shown in drawing 8 (c) are known, for example. In addition, the 
"septum" in this invention is used as language also including the semantics of a "bank", and points out 
the part which sees from the substrate which sees from a substrate and has the side face and the side 
face which had 90 degrees or more and the include angle of the following in general of an almost 
perpendicular include angle, and becomes a convex. 

[0030] And a stripe array is an array which all the columns of a matrix turn into in the same color. 
Moreover, a mosaic array is a color scheme in which three filter elements 3 of the arbitration located in 
a line on the straight line in every direction become three colors of R, G, and B. Furthermore, a delta 
array is a color scheme in which three filter elements 3 to which arrangement of a filter element 3 is 
carried out in a completely different class, and which arbitration adjoins become three colors of R, G, 
and B. 

[0031] The magnitude of a color filter 1 is about 4.57cm (1.8 inches). Moreover, the magnitude of one 
filter element 3 is 30micrometerx100micrometer. And spacing between each filter element 3 and the 
pitch between the so-called elements are 75 micrometers. 

[0032] In using the color filter 1 of the gestalt of this operation as an optical element for a full color 
display, it performs a full color display by forming one pixel for R, G, and the B3 piece filter element 3 as 
one unit, and making any one or those combination of R, G, and B in 1 pixel pass light alternatively. At 
this time, the septum 6 formed with the resin ingredient without translucency acts as a black mask. 
[0033] The above-mentioned color filter 1 is cut down from the mother substrate 12 of the large area 
which is a substrate as shown in drawing 6 (b). Specifically, the pattern for one piece of a color filter 1 is 
first formed in each front face of two or more color filter formation fields 1 1 set up in the mother 
substrate 12. Furthermore, each color filter 1 is formed by forming the slot for cutting in the 
surroundings of those color filter formation fields 11, and cutting the mother substrate 12 along those 
slots. 

[0034] The manufacture approach of manufacturing hereafter the color filter 1 shown in drawing 6 (a), 
and its manufacturing installation are explained. 

[0035] Drawing 7 shows the manufacture approach of a color filter 1 typically in order of the process. 
First, with the resin ingredient which does not have translucency in the front face of the mother 
substrate 12, a septum 6 is seen from arrow-head B, and it forms in a grid-like pattern. The part 7 of 
the grid hole of a grid-like pattern is the field in which a filter element 3 is formed, i.e., a filter-element 
formation field. The flat-surface dimension at the time of seeing from [ of each filter-element formation 
field 7 formed by this septum 6 ] arrow-head B is formed in about 30micrometerx100micrometer. 
[0036] A septum 6 has collectively the function which prevents a flow of the filter-element ingredient 13 
as a liquefied object supplied to the filter-element formation field 7, and the function of a black mask. 



Moreover, a septum 6 is formed by the patterning technique of arbitration, for example, the 
photolithography method, and is further heated and calcinated at a heater if needed. 
[0037] As shown in drawing 7 (b) after formation of a septum 6, each filter-element formation field 7 is 
filled with the filter-element ingredient 13 by supplying the drop 8 of the filter-element ingredient 13 to 
each filter-element formation field 7. In drawing 7 (b), sign 13R shows the filter-element ingredient which 
has the color of R (red), and sign 13G show the filter-element ingredient which has the color of G 
(green), and sign 13B shows the filter-element ingredient which has the color of B (blue). In addition, 
suppose that a "drop" is also called "ink" in this invention. 

[0038] If each filter-element formation field 7 is filled up with the filter-element ingredient 13 of the 
specified quantity, at a heater, the mother substrate 12 will be heated at about 70 degrees C, and the 
solvent of the filter-element ingredient 13 will be evaporated. By this evaporation, as shown in drawing 7 
(c), the volume of the filter-element ingredient 13 decreases and carries out flattening. When reduction 
in the volume is intense, supply and heating of a drop 8 of the drop 8 of the filter-element ingredient 13 
are repeated and performed until thickness sufficient as a color filter 1 is obtained. The filter element 3 
of each color which only the solid content of the filter-element ingredient 13 remains and film-izes, and 
finally wishes by this by the above processing is formed. 

[0039] After a filter element 3 is formed, in order to dry those filter elements 3 completely by the above, 
heat-treatment of predetermined time is performed at predetermined temperature. Then, for example, a 
protective coat 4 is formed using proper technique, such as a spin coat method, the roll coat method, 
the ripping method, or the ink jet method. This protective coat 4 is formed for flattening of protection of 
a filter element 3 etc., and the front face of a color filter 1. In addition, although considered as the black 
matrix by making the resin of a septum 6 into non-translucency with the operation gestalt of this 
invention, the resin of a septum 6 may use the septum of the multilayer structure which forms the 
protection-from-light layer which turns into a lower layer of resin from metals, such as Cr of size 
somewhat larger than resin, as a thing of translucency. 

[0040] Drawing 9 is one component device which constitutes the manufacturing installation of a color 
filter, and shows the gestalt of 1 operation of the drop regurgitation equipment for performing the 
provisioning process of the filter^element ingredient 13 shown in drawing 7 (b). This drop regurgitation 
equipment 16 is equipment for making the filter-element ingredient 13 of an one color in R, G, and B, for 
example, R color, breathe out and adhere to the predetermined location in each color filter formation 
field 1 1 in the mother substrate 12 (to refer to drawing 6 (b)) as a drop 8 of ink. Although the drop 
regurgitation equipment 16 for the filter-element ingredient 13 of G color and the filter-element 
ingredient 13 of B color is also prepared for each, since those structures can be made the same as the 
thing of drawing 9 , the explanation about them is omitted. 

[0041] The head unit 26 equipped with the ink jet head train 22 for which drop regurgitation equipment 
16 is used by a printer etc. as an example of a drop discharge head in drawing 9 , The head positional 
controller 17 which controls the location of the ink jet head train 22, The substrate positional controller 
18 which controls the location of the mother substrate 12, and the horizontal-scanning driving gear 19 
as a horizontal-scanning driving means which carries out horizontal-scanning migration of the ink jet 
head train 22 to the mother substrate 12, The vertical-scanning driving gear 21 as a vertical-scanning 
driving means which carries out vertical-scanning migration of the ink jet head train 22 to the mother 
substrate 1 2, It has the control apparatus 24 which manages whole control of the substrate feeder 23 
which supplies the mother substrate 12 to the predetermined activity location in drop regurgitation 
equipment 16, and drop regurgitation equipment 16. 

[0042] Each equipment of the head positional controller 17, the substrate positional controller 18, the 
horizontal-scanning driving gear 19 that carries out horizontal-scanning migration of the ink jet head 
train 22 to the mother substrate 12, and the vertical-scanning driving gear 21 is installed on the base 9. 
Moreover, each of those equipments are covered with covering 14 if needed. 

[0043] The ink jet head train 22 has the carriage 25 as a maintenance means to put in order and hold 
the ink jet heads 20 and those ink jet heads 20 as six drop discharge heads, with the gestalt of plurality 



and this operation, as shown in drawing 2 . Carriage 25 has in the location which should hold the ink jet 
head 20 t somewhat larger hole, i.e., crevice, than the ink jet head 20, and each ink jet head 20 is put in 
into those holes, and is further fixed by combination, such as a conclusion means of a screw, adhesives, 
and others. Moreover, the ink jet head 20 may be fixed by mere press fit, without using a special 
conclusion means, when the location of the ink jet head 20 to carriage 25 is decided correctly. 
[0044] The ink jet head 20 has the nozzle train 28 formed by arranging two or more nozzles 27 in seriate, 
as shown in drawing 1 1 . The number of nozzles 27 is 180, the aperture of a nozzle 27 is 28 micrometers, 
and the nozzle pitch between nozzles 27 is 141 micrometers. In drawing 6 (a) and drawing 6 (b), the 
direction Y of vertical scanning which intersects perpendicularly with the main scanning direction X and 
it to a color filter 1 and the mother substrate 12 is set up as illustration in drawing 11 . 
[0045] In drawing 2 , each ink jet head 20 is attached in the carriage 25 so that the extension direction 
KO (longitudinal direction) of the nozzle train 28 which they have may incline at an include angle theta to 
the medial axis (or array directional axis of the ink jet head 20) K1 of the longitudinal direction of 
carriage 25. Moreover, with the direction where the medial-axis line K1 of the carriage 25 intersects a 
main scanning direction X, and the gestalt of this operation, as shown in drawing 1 , the location of the 
ink jet head train 22 is carried out so that it may extend in the direction of a right angle. Namely, it 
changes the location of each nozzle train 28 into the condition of inclining at an include angle theta to 
the right-angled direction Y of vertical scanning to a main scanning direction. 

[0046] Although the ink jet head train 22 carries out horizontal scanning of the mother substrate 12 by 
carrying out a parallel displacement relatively to the mother substrate 12 in the direction of X, a filter- 
element ingredient is made to adhere to the predetermined location in the mother substrate 12 by 
carrying out the regurgitation of the filter^element ingredient 13 as ink alternatively between this 
horizontal scanning from two or more nozzles 27 in each ink jet head 20. Moreover, the ink jet head train 
22 can shift the horizontal-scanning location by the ink jet head train 22 in the direction Y of vertical 
scanning at the predetermined spacing by [ shorter than the die length for six pieces of the die length of 
the direction of vertical scanning Y component of the predetermined distance 28, for example, a nozzle 
train, or it or / longer than it ] carrying out die-length parallel translation. 

[0047] Each ink jet head 20 has the internal structure shown in drawing 13 (a) and drawing 13 (b). 
Specifically, the ink jet head 20 has two or more batch members 32 which join them to the nozzle plate 
29 made from stainless steel, and the diaphragm 31 which counters it mutually. Between a nozzle plate 
29 and a diaphragm 31, two or more ink rooms 33 and ****** 34 are formed of the batch member 32. 
Two or more ink rooms 33 and ****** 34 are mutually open for free passage through a path 38. 
[0048] The ink feed holes 36 are formed in the proper place of a diaphragm 31, and the ink feeder 37 is 
connected to these ink feed holes 36. This ink feeder 37 supplies the filter-element ingredient M of an 
one color in R, G, and B, for example, R color, to the ink feed holes 36. It is [ ingredient / M / which was 
supplied / filter-element ] full of ****** 34, and further full of the ink room 33 through a path 38. 
[ ingredient ] 

[0049] The nozzle 27 for injecting the filter-element ingredient M in the shape of jet from the ink room 
33 is formed in the nozzle plate 29. Moreover, the rear face of the field which forms the ink room 33 of a 
diaphragm 31 is made to correspond to this ink room 33, and the ink pressurization object 39 is attached 
in it. This ink pressurization object 39 has the electrodes 42a and 42b of the pair which pinches a 
piezoelectric device 41 and this, as shown in drawing 13 (b). It bends and a piezoelectric device 41 
deforms so that it may project by energization to Electrodes 42a and 42b to the outside shown by the 
arrow head C, and thereby, the volume of the ink room 33 increases. Then, the filter-element ingredient 
M equivalent to a part for the volume which increased flows into the ink room 33 through a path 38 from 
****** 34 

[0050] Next, if the energization to a piezoelectric device 41 is canceled, this piezoelectric device 41 and 
diaphragm 31 will return [ both ] to the original configuration. Thereby, since the ink room 33 also 
returns to the original volume, the pressure of the filter-element ingredient M in the interior of the ink 
room 33 rises, and from a nozzle 27, towards the mother substrate 12 (refer to drawing 6 (b)), the filter- 



element ingredient M serves as a drop 8 ? and it spouts, in addition — the periphery of a nozzle 27 — 
the hole of the flight deflection of a drop 8, or a nozzle 27 — the ** ink layer 43 which consists of a 
nickel-tetrafluoroethylene eutectoid deposit in order to prevent plugging etc. is formed. 
[0051] In drawing 10 , the head positional controller 17 has the Z motor 48 to which the parallel 
displacement of the alpha motor 44 to which the field internal version of the ink jet head train 22 is 
carried out, the beta motor 46 which carries out rocking rotation of the ink jet head train 22 at the 
circumference of an axis parallel to the direction Y of vertical scanning, the gamma motor 47 which 
carries out rocking rotation of the ink jet head train 22 at the circumference of an axis parallel to a main 
scanning direction, and the ink jet head train 22 is carried out in the vertical direction. 
[0052] The substrate positional controller 18 shown in drawing 9 has the table 49 which carries the 
mother substrate 12, and the theta motor 51 to which the field internal version of the table 49 is carried 
out like an arrow head theta in drawing 10 . Moreover, the horizontal-scanning driving gear 19 shown in 
drawing 9 has the X guide rail 52 prolonged to a main scanning direction X, and the X slider 53 which 
built in the linear motor by which a pulse drive is carried out, as shown in drawing 10 . When the linear 
motor to build in operates, along with the X guide rail 52, the parallel displacement of the X slider 53 is 
carried out to a main scanning direction. 

[0053] Moreover, the vertical-scanning driving gear 21 shown in drawing 9 has the Y guide rail 54 
prolonged in the direction Y of vertical scanning, and the Y slider 56 which built in the linear motor by 
which a pulse drive is carried out, as shown in drawing 10 . When the linear motor to build in operates, 
along with the Y guide rail 54, the parallel displacement of the Y slider 56 is carried out in the direction 
Y of vertical scanning. 

[0054] The linear motor by which a pulse drive is carried out into the X slider 53 or the Y slider 56 can 
control the location on the main scanning direction X of the ink jet head train 22 which could perform 
angle-of-rotation control of an output shaft minutely by the pulse signal supplied to this motor, 
therefore was supported by the X slider 53, the location on the direction Y of vertical scanning of a 
table 49, etc. with high definition, [n addition, the position control of the ink jet head train 22 or a table 
49 is not restricted to the position control which used the pulse motor, but can also be realized by the 
feedback control using a servo motor, and the control approach of other arbitration. 
[0055] The substrate feeder 23 shown in drawing 9 has the substrate hold section 57 which holds the 
mother substrate 1 2, and the robot 58 which conveys the mother substrate 1 2. A robot 58 has the 
pedestal 59 put on installation sides, such as a floor and the ground, the rise-and-fall shaft 61 which 
carries out rise-and-fall migration to a pedestal 59, the 1st arm 62 which rotates the rise-and-fall shaft 
61 as a core, the 2nd arm 63 rotated to the 1st arm 62, and the adsorption pad 64 prepared in the tip 
inferior surface of tongue of the 2nd arm 63. The adsorption pad 64 can adsorb the mother substrate 12 
by air suction etc. 

[0056] In drawing 9 , by the horizontal-scanning driving gear 19, it drives, and it is under the locus of the 
ink jet head train 22 which carries out horizontal-scanning migration, and capping equipment 76 and 
cleaning equipment 77 are arranged in one near location of the vertical-scanning driving gear 21. 
Moreover, the electronic balance 78 is arranged in the near location of another side. Cleaning equipment 
77 is equipment for washing the ink jet head train 22. The electronic balance 78 is a device which 
measures the weight of the drop 8 of the ink breathed out from each nozzle 27 (refer to drawing 1 1 ) 
within the ink jet head train 22 for every nozzle. And capping equipment 76 is equipment for preventing 
desiccation of a nozzle 27, when the ink jet head train 22 is in a standby condition. 
[0057] Near the ink jet head train 22, the camera 81 for heads is arranged by the relation which moves 
to the ink jet head train 22 and one. Moreover, the camera 82 for substrates supported by the means for 
supporting (not shown) formed on the base 9 is arranged in the location which can photo the mother 
substrate 12. 

[0058] The control apparatus 24 shown in drawing 9 has the body section 66 of a computer which held 
the processor, a keyboard as an input device 67, and the CRT (Cathode-Ray Tube) display 68 as an 
indicating equipment. The above-mentioned processor has, as shown in drawing 14 , CPU (Central 



Processing Unit)69 which performs data processing, and the memory 71, i.e., the information storage, 
which memorizes various information. 

[0059] Each device of the head drive circuit 72 which drives the piezoelectric device 41 (refer to 
drawing 13 (b)) within the head positional controller 17 shown in drawing 9 , the substrate positional 
controller 18, the horizontal-scanning driving gear 19, the vertical-scanning driving gear 21, and the ink 
jet head train 22 is connected to CPU69 through an input/output interface 73 and a bus 74 in drawing 
14 . Moreover, each device of the substrate feeder 23, an input device 67, CRT display 68, the 
electronic balance 78, cleaning equipment 77, and capping equipment 76 is also connected to CPU69 
through an input/output interface 73 and a bus 74. 

[0060] The memory as an information storage medium 71 RAM (Random Access Memory), 
Semiconductor memory called ROM (Read Only Memory) etc., It is a concept containing external 
storage, such as a hard disk, a CD-ROM reader, and a disk mold storage, etc. functionally The storage 
region which memorizes the program software with which the control procedure of actuation of drop 
regurgitation equipment 16 was described, The storage region for memorizing the regurgitation location 
in the mother substrate 12 (referring to drawing 6 ) of one color in R, G, and B for realizing various kinds 
of R and G which are shown in drawing 8 , and B array as coordinate data, In addition to this, the field 
which functions as the storage region for memorizing the vertical-scanning movement magnitude of the 
mother substrate 12 to the direction Y of vertical scanning in drawing 10 , the work area for CPU69, a 
temporary file, etc., and various kinds of storage regions are set up. 

[0061] CPU69 performs control for carrying out the regurgitation of ink 13, i.e., the filter-element 
ingredient, to the mother substrate 12 in a surface predetermined location according to the program 
software memorized in the memory which is the information storage medium 71. It has the cleaning 
operation part which performs the operation for realizing cleaning treatment as a concrete functional 
implementation part, the capping operation part for realizing capping processing, the gravimetry 
operation part which performs the operation for realizing the gravimetry using the electronic balance 78 
(referring to drawing 9 ), and the drawing operation part which performs the operation for drawing the 
filtei^element ingredient 13 by the drop regurgitation. 

[0062] The drawing starting position operation part for setting the ink jet head train 22 to the initial 
valve position for drawing, if drawing operation part is divided in detail, The horizontal-scanning control 
operation part which calculates the control for carrying out scan migration of the ink jet head train 22 at 
the rate of predetermined to a main scanning direction X, The vertical-scanning control operation part 
which calculates control only for the predetermined amount of vertical scanning to shift the mother 
substrate 12 in the direction Y of vertical scanning, It has various kinds of functional operation part 
called the nozzle regurgitation control operation part which performs the operation for controlling 
whether any of two or more nozzles 27 within the ink jet head train 22 are operated, and the 
regurgitation of ink, i.e., the filter-element ingredient, is carried out. 

[0063] In addition, although each above-mentioned function was carried out to realizing in software 
using CPU69 with the gestalt of this operation, when each above-mentioned function can be realized by 
the independent electronic circuitry which does not use CPU69, it is also possible to use such an 
electronic circuitry. 

[0064] It explains based on the flow chart which shows actuation of the drop regurgitation equipment 16 
which consists of the above-mentioned configuration hereafter to drawing 15 . 

[0065] If drop regurgitation equipment 16 operates by powering on by the operator, in step S1, initial 
setting will be realized first. Specifically, the head unit 26, the substrate feeder 23, a control apparatus 
24, etc. are set to the initial state decided beforehand. 

[0066] Next, if gravimetry timing comes (it is YES at step S2), the head unit 26 of drawing 10 will be 
moved to the place of the electronic balance 78 of drawing 9 with the horizontal-scanning driving gear 
19 (step S3), and the amount of the ink breathed out from a nozzle 27 will be measured using the 
electronic balance 78 (step S4). And according to the ink regurgitation property of a nozzle 27, the 
electrical potential difference impressed to the piezoelectric device 41 corresponding to each nozzle 27 



is adjusted (step S5). 

[0067] Then, if cleaning timing comes (it is YES at step S6), the head unit 26 will be moved to the place 
of cleaning equipment 77 with the horizontal-scanning driving gear 19 (step S7), and the ink jet head 
train 22 will be cleaned with that cleaning equipment 77 (step SB). 

[0068] When neither gravimetry timing nor cleaning timing comes (it is NO at steps S2 and S6), or when 
those processings are completed, in step S9, the substrate feeder 23 of drawing 9 is operated and the 
mother substrate 12 is supplied to a table 49. Specifically, suction maintenance of the mother substrate 
12 in the substrate hold section 57 is carried out with the adsorption pad 64. Next, the rise-and-fall 
shaft 61, the 1st arm 62, and the 2nd arm 63 are moved, even a table 49 is conveyed and the mother 
substrate 12 is pushed against the gage pin 50 (refer to drawing 10 ) further prepared for the proper 
place of a table 49 beforehand. In addition, in order to prevent location gap of the mother substrate 12 
on a table 49, it is desirable to fix the mother substrate 12 to a table 49 with means, such as air suction. 
[0069] Next, observing the mother substrate 12 with the camera 82 for substrates of drawing 9 , by 
rotating the output shaft of the theta motor 51 of drawing 10 in a minute include-angle unit, the field 
internal version of the table 49 is carried out in a minute include-angle unit, and the mother substrate 
12 is positioned (step S10). Then, an operation determines the location which starts drawing by the ink 
jet head train 22, observing the mother substrate 12 with the camera 81 for heads of drawing 9 (step 
S11). And the horizontal-scanning driving gear 19 and the vertical-scanning driving gear 21 are operated 
suitably, and the ink jet head train 22 is moved to a drawing starting position (step S12). 
[0070] At this time, as shown in drawing 1 , the ink jet head train 22 is set so that the medial axis K1 of 
that carriage 25 may serve as a main scanning direction X and the direction of a right angle. For this 
reason, it is arranged so that the nozzle train 28 may incline at an include angle theta to the direction Y 
of vertical scanning of the ink jet head train 22. This is a measure for making it the dimension 
component of the direction Y of vertical scanning of the pitch between nozzles become equal 
geometrically with an element pitch, when the pitch between nozzles which is spacing between the 
adjacent nozzles 27 differs from the element pitch which is spacing between the adjacent filter elements 
3 7, i.e., a filter-element formation field, in many cases in the case of usual drop regurgitation equipment 
and the ink jet head train 22 is moved to a main scanning direction X. 

[0071] If the ink jet head train 22 is put on a drawing starting position at step S12 of drawing 15 , after 
that, horizontal scanning to a main scanning direction X will be started at step S13 of drawing 15 , and 
the regurgitation of ink will be started by coincidence. The horizontal-scanning driving gear 19 of 
drawing 10 operates, the ink jet head train 22 specifically carries out scan migration linearly at a fixed 
rate to the main scanning direction X of drawing 1 , during the migration, when the nozzle 27 
corresponding to the filter-element formation field 7 which should supply ink reaches, ink, i.e., a filter- 
element ingredient, is breathed out from the nozzle 27, the filter-element formation field 7 is filled, and a 
filter element 3 is formed. 

[0072] After horizontal scanning for one line to the mother substrate 12 is completed (it is YES at step 
S14), the inversion transfer of the ink jet head train 22 is carried out, and it returns to an initial valve 
position (a) (step S1 5). And only the direction of vertical scanning Y component of the die length of the 
sum total of the amount 28 of vertical scanning which drove with the vertical— scanning driving gear 21, 
and was beforehand decided in the direction Y of vertical scanning, for example, six nozzle trains, moves 
the ink jet head train 22 further (step S16). And next, horizontal scanning and the ink regurgitation are 
performed repeatedly, the filter-element formation field 7 is filled with the filter^element ingredient 13, 
and a filter element 3 is formed (step S13). 

[0073] If the drawing activity of the filter element 3 by the above ink jet head trains 22 is completed to 
all the fields of the mother substrate 12 (it is YES at step S17), the mother substrate 12 after 
processing will be discharged by the substrate feeder 23 or another conveyance device in the mother 
substrate 12 at step S18 outside, then, directions of processing termination should do by the operator - 
- as long as there is nothing (it is NO at step S1), it returns to step S2 and the ink regurgitation activity 
about one color in R, G, and B to another mother substrate 12 is repeated. 



[0074] If there are directions of activity termination from an operator (it is YES at step S19), CPU69 will 
convey the ink jet head train 22 to the place of capping equipment 76 in drawing 9 , and will perform 
capping processing to the ink jet head train 22 with the capping equipment 76 (step S20). 
[0075] By the above, patterning about the 1st color of the R and G, and B3 colors, for example, R color, 
is completed. [ which constitute a color filter 1 ] Then, it conveys to the drop regurgitation equipment 
16 which uses the mother substrate 12 the 2nd color of R, G, and B, and uses G color as a filter- 
element ingredient, and patterning of G color is performed. Furthermore, it conveys to the drop 
regurgitation equipment 16 which finally uses as a filtei^element ingredient, the 3rd color, for example, B 
color, of R f G, and B, and patterning of B color is performed. The mother substrate 12 with which two or 
more color filters 1 ( drawing 6 (a)) which have the dot array of R, G, and B of a hope called a stripe 
array etc. were formed by this is manufactured. By cutting this mother substrate 12 every color filter 
formation field 11, two or more one color filters 1 are cut down. 

[0076] In addition, the laminating of an electrode, the orientation film, etc. will be further carried out to 
the front face of the thing which uses this color filter 1 for the color display of liquid crystal equipment, 
then this color filter 1. In such a case, if the mother substrate 12 is cut and each color filter 1 is cut 
down before carrying out the laminating of an electrode, the orientation film, etc., formation processes, 
such as a subsequent electrode, will become very troublesome. Therefore, in such a case, after ending 
in required addition processes, such as electrode formation and orientation film formation, rather than 
cutting the mother substrate 12, it is desirable to cut the mother substrate 12. 

[0077] As mentioned above, according to the manufacture approach of a color filter and manufacturing 
installation concerning the gestalt of this operation Since the regurgitation of the filter-element 
ingredient 13 as ink is carried out from the nozzle train 28 of the ink jet head 20 of these plurality while 
carrying out horizontal scanning of the mother substrate 12 with the carriage 25 as a maintenance 
means holding two or more ink jet heads 20, as shown in drawing 1 A scan time can be shortened 
compared with the case where the front face of the mother substrate 12 is scanned only using the one 
head section, therefore the production time of a color filter 1 can be shortened. 

[0078] Moreover, since each ink jet head 20 performs horizontal scanning in the state of the inclination 
of an include angle theta to the direction Y of vertical scanning, it can make the pitch between nozzles 
of two or more nozzles 27 belonging to each ink jet head 20 in agreement with spacing between the 
filter-element formation fields 7 on the mother substrate 12, i.e., the pitch between elements. Thus, if 
the pitch between nozzles and the pitch between elements are made geometrically in agreement, since 
it becomes unnecessary to carry out position control of the nozzle train 28 about the direction Y of 
vertical scanning, it is convenient. 

[0079] In addition, with the gestalt of this operation, since the ink jet head 20 is fixed to carriage 25,. 
theta is one kind to one carriage 25 whenever [ tilt-angle ]. Therefore, when the pitch between elements 
by the side of the mother substrate 12 changes, it is necessary to use other carriage 25 which can 
realize theta whenever [ corresponding to the pitch between the element / tilt-angle ]. 
[0080] Furthermore, with the gestalt of this operation, since the whole carriage 25 is not made to incline 
but each ink jet head 20 is made to incline, the distance T to the nozzle 27 of the side near the mother 
substrate 12 and the nozzle 27 of a side far from the mother substrate 12 becomes remarkably small 
compared with the case where the whole carriage 25 is made to incline, and, so, the time amount which 
scans the mother substrate 12 by the ink jet head train 22 can be shortened remarkably. Thereby, the 
production time of a color filter 1 can be shortened. Moreover, since the carriage 25 which holds the ink 
jet head train 22 and this since it arranges and arranges in the direction which the ink jet head 20 is 
made to incline and crosses to a main scanning direction is not enlarged, it is not necessary to also 
make the whole equipment of drop regurgitation equipment enlarge. 

[0081] In addition, by the manufacturing installation and its manufacture approach of a color filter of this 
operation, since a filter element 3 is formed by the ink regurgitation which used the ink jet train 22, it is 
not necessary to pass through a complicated process like the approach using the photolithography 
method and, and an ingredient is not wasted. [ of a gestalt ] 



[0082] In the gestalt of operation of **** 1, although the resin ingredient which does not have 
translucency as a septum 6 was used, of course, it is also possible to use the resin ingredient of 
translucency as a septum 6 of translucency. In this case, if it is, the metal membrane or resin ingredient 
of protection-from-light nature is separately prepared in the bottom of a septum 6 etc., and it is [ the 
location corresponding to between filter elements 3 for example, a septum 6 top, ] good for it also as a 
black mask Moreover, it is good also as a configuration which forms a septum 6 with the resin ingredient 
of translucency, and does not prepare a black mask 

[0083] Moreover, in the gestalt of operation of **** 1, although R, G, and B were used as a filter 
element 3, of course, it is not limited to R, G, and B, for example, C (cyanogen), M (MAZENDA), and Y 
(yellow) may be adopted. In that case, what is necessary is to replace with the filter^element ingredient 
of R, G, and B, and just to use the filter-element ingredient which has the color of C, M, and Y, if it is. 
[0084] Furthermore, in the gestalt of operation of **** 1, although the septum 6 was formed with 
photolithography, it is possible to form a septum 6 by the ink jet method as well as a color filter 1. 
[0085] (Gestalt of the 2nd operation) Drawing 3 shows typically the case where ink 13, i.e., a filter- 
element ingredient, is supplied to each filter-element formation field 7 in the color filter formation field 
1 1 in the mother substrate 12 by the regurgitation using the ink jet head train 22, according to the 
manufacture approach of the color filter concerning this invention, and the gestalt of other operations of 
the manufacturing installation. 

[0086] The process of the outline carried out according to the gestalt of this operation is the same as 
the process shown in drawing 7 , and the same as the equipment and the device target which also 
showed the drop regurgitation equipment used for ink ** arrival to drawing 9 . 

[0087] The point that the gestalt of this operation differs from the gestalt of previous operation shown 
' n drawing 1 is having added the alteration to the maintenance structure of the ink jet head 20 by 
carriage 25. concrete — drawing 4 — setting — each ink jet head 20 — carriage 25 — receiving — a 
core [ medial axis / K2 / of the ink jet head 20 ] — carrying out — an arrow head N — like — pivotable, 
i.e., an inside, — it holds pivotable. Moreover, as an arrow head P shows each ink jet head 20 to carriage 
25, it holds possible [ slide migration i.e., the parallel displacement within a field, ]. Furthermore, the 
nozzle train include-angle control unit 83 and the nozzle train spacing control unit 84 are attached to 
carriage 25. 

[0088] The nozzle train include-angle control unit 83 controls theta to a package individually whenever 
[ inside tilt-angle / of two or more nozzle trains 28 ]. Although the structure of arbitration can 
constitute this nozzle train include-angle control device 83, the ink jet head 20 attached in the carriage 
25 which is casing possible [ the field internal version ] like an arrow head N can be constituted by 
connecting indirectly through direct or a power transmission device in the source of power in which 
angle-of-rotation control, such as a pulse motor and a servo motor, is possible, for example. According 
to this configuration, by controlling the output include-angle value of the above-mentioned source of 
power, theta can be adjusted to the value of hope whenever [ tilt-angle / of each nozzle train 28 ], and 
the fixed maintenance of theta can be carried out whenever [ tilt-angle / of each nozzle train 28 ] at 
the value of hope by holding the output shaft of the above-mentioned source of power after that 
accommodation in the lock condition further. 

[0089] Moreover, the nozzle train spacing control unit 84 controls individually spacing of two or more 
nozzle trains 28 to a package for each spacing of every, the carriage 25 which is casing like an arrow 
head P, for example although the structure of arbitration can constitute this nozzle train spacing control 
unit 84 — a slide — it can constitute by connecting with the slide driving gear which makes the rotating 
equipment in which angle-of-rotation control [ head / 20 / which was attached movable / ink jet ], such 
as a pulse motor and a servo motor, is possible the source of power, the slide driving gear constituted 
using a direct-acting driving source called a linear motor etc. 

[0090] According to the gestalt of this operation, by operating the nozzle train include-angle control 
device 83 of drawing 4 , and carrying out the field internal version of the ink jet head 20 like ah arrow 
head N in drawing 3 , theta is adjusted whenever [ inside tilt-angle / of the ink jet head 20 ], and the 



pitch between nozzles of the nozzle train 28 is made in agreement with the pitch between elements of 
the filter-element formation field 7 on the mother substrate 1 2. And further, the nozzle train spacing 
control device 84 of drawing 4 is operated, spacing between the ink jet heads 20 is adjusted in drawing 
3 , and the distance between nozzles of the edges of the nozzle train 28 which adjoins each other 
mutually is made in agreement with the pitch between elements by the side of the mother substrate 12. 
[0091] It can form in the continuous long nozzle train which has the pitch between nozzles which is in 
agreement with the pitch between elements in six nozzle trains 28 by the above. Thus, according to the 
gestalt of this operation, the pattern with which the pitches between elements differ can be drawn on 
the mother substrate 12 by adjusting suitably the pitch between nozzles within one ink jet head train 22. 
[0092] (Gestalt of the 3rd operation) Drawing 5 shows typically further the case of the manufacture 
approach of the color filter concerning this invention, and its manufacturing installation where ink 13, i.e., 
a filter-element ingredient, is supplied to each filter-element formation field 7 in the color filter 
formation field 11 in the mother substrate 12 by the regurgitation using the ink jet head train 22, 
according to the gestalt of other operations. 

[0093] The process of the outline carried out according to the gestalt of this operation is the same as 
the process shown in drawing 7 , and the same as the equipment and the device target which also 
showed the drop regurgitation equipment used for ink ** arrival to drawing 9 . 

[0094] The inclination direction is between plus minus and the point that the gestalt of this operation 
differs from the gestalt of previous operation shown in drawing 1 and drawing 3 is changing by turns, 
although theta of magnitude is [ whenever / tilt-angle / of the nozzle train 28 ] the same in each nozzle 
train 28. It can form in the continuous long nozzle train which has the pitch between nozzles which is in 
agreement with the pitch between elements by the side of the mother substrate 12 in six nozzle trains 
28 also by this approach. 

[0095] In addition, also about the gestalt of this operation, as were shown in drawing 1 , and it can also 
be made the structure where the nozzle train 28 is fixed or was shown in drawing 3 , it can also consider 
as the structure where whenever [ tilt-angle / of the nozzle train 28 / theta ], and the distance 
between nozzle trains can be adjusted. 

[0096] (Gestalt of the 4th operation) Drawing 12 shows the modification of the ink jet head 20 used by 
this invention, the point that the ink jet head 20 shown here differs from the ink jet head 20 shown in 
drawing 11 — the nozzle train 28 — a main scanning direction X — meeting — 2 successive installation 
beams — they are things. The filter-element ingredient 13 can be supplied to one filter-element 
formation field 7 by two nozzles 27 which appeared in the same horizontal-scanning Rhine by this. For 
this reason, since it is formed in predetermined thickness by receiving the ink regurgitation in piles by 
two different nozzles 27, even when variation exists in ink discharge quantity between nozzles 27 
temporarily, it can prevent that variation arises in thickness among two or more filter elements 3, and, 
so, the light transmission property of a color filter 1 can be superficially made into homogeneity. 
[0097] In addition, in the gestalt of this operation, since the medial axis K0 of the ink jet head train 22 
inclines by theta whenever [ inside tilt-angle ] to the direction Y of vertical scanning, if it concludes 
from carriage 25 that the nozzle 27 within two steps of nozzle trains 28 appears in a main scanning 
direction X rather than that is located in a line with the medial axis K0 of carriage 25 in the direction of 
a right angle, it is desirable to shift mutually and to be arranged. 

[0098] (Gestalt of the 5th operation) Drawing 16 shows the modification of further others of the ink jet 
head 20 used by this invention. The point that this ink jet head 20 differs from the ink jet head 20 shown 
in drawing 1 1 forms in one ink jet head 20 three kinds of nozzle trains nozzle train 28B which carries out 
the regurgitation of the B color ink to nozzle train 28R which carries out the regurgitation of the R color 
ink, and nozzle train 28G which carry out the regurgitation of the G color ink. It is having prepared the 
ink regurgitation system shown in drawing 13 (a) and drawing 13 (b) in these three kinds of each, having 
connected R ink feeder 37R to the ink regurgitation system corresponding to R color nozzle train 28R, 
having connected G ink feeder 37G to the ink regurgitation system corresponding to G color nozzle train 
28G, and having connected B ink feeder 37B to the ink regurgitation system corresponding to B color 



nozzle train 28B. 

[0099] The process of the outline carried out according to the gestalt of this operation is the same as 
the process shown in drawing 7 f and the same as the equipment which also showed the drop 
regurgitation equipment used for ink ** arrival fundamentally to drawing 9 . 

[0100] With the gestalt of operation shown in drawing 11 , since one kind of nozzle train 28 was only 
formed in the ink jet head 20 t in case a color filter 1 is formed by R, G, and B3 color, the ink jet head 
train 22 shown in drawing 2 etc. must be prepared about each three color of R, G, and B. On the other 
hand, since three colors of R, G, and B can be made to adhere to the mother substrate 12 at 
coincidence by one horizontal scanning to the main scanning direction X of the ink jet head train 22 
equipped with two or more ink jet heads 20 when using the ink jet head 20 of the structure shown in 
drawing 16 , if it prepares only one, it is sufficient for the ink jet head train 22. Moreover, when nozzle 
train 28 spacing of each color suits the pitch of the filter-element formation field 7 of the mother 
substrate 12, coincidence **** of R, G, and B3 color becomes possible. 

[0101] (Gestalt of the 6th operation) Drawing 17 shows the gestalt of 1 operation of the manufacture 
approach using the manufacturing installation of the liquid crystal equipment as an example of the 
electro-optic device concerning this invention. Moreover, drawing 18 shows the gestalt of 1 operation of 
the liquid crystal equipment manufactured by the manufacture approach. Moreover, drawing 19 shows 
the cross-section structure of liquid crystal equipment where the IX-IX line in drawing 18 was followed. 
In advance of the manufacture approach of liquid crystal equipment, and explanation of a manufacturing 
installation, first, the example is given and the liquid crystal equipment manufactured by the manufacture 
approach is explained. In addition, the liquid crystal equipment of the gestalt of this operation is liquid 
crystal equipment of the transflective reflective method which performs a full color display by the 
passive matrix. 

[0102] In drawing 18 , liquid crystal equipment 101 mounts IC103a for a liquid crystal drive as a 
semiconductor chip, and IC103b for a liquid crystal drive in a liquid crystal panel 102, and connects FPC 
(Flexible Printed Circuit)104 as a wiring connection element to a liquid crystal panel 102. Furthermore, 
liquid crystal equipment 101 is formed by forming a lighting system 106 in the rear-face side of a liquid 
crystal panel 102 as a back light. 

[0103] A liquid crystal panel 102 is formed by sticking 1st substrate 107a and 2nd substrate 107b by the 
sealant 108. A sealant 108 is formed in the inside front face of 1st substrate 107a or 2nd substrate 
107b by carrying out annular adhesion in epoxy system resin of screen-stencil etc. Moreover, inside a 
sealant 108, as shown in drawing 19 f spherical or the flow material 109 formed in the shape of a cylinder 
is contained in the state of distribution with a conductive ingredient. 

[0104] In drawing 1 9 , 1st substrate 107a has transparent glass and tabular base material 111a formed 
by transparent plastics etc. The reflective film 112 is formed in the inside front face (top front face of 
drawing 19 ) of this base material 111a, the laminating of the insulator layer 1 13 is carried out on it, on it, 
1st electrode 1 14a sees from arrow-head D, it is formed in the shape of a stripe (refer to drawing 18 ), 
and orientation film 1 16a is further formed on it. Moreover, the outside front face (bottom front face of 
drawing 19 ) of base material 111a is equipped with polarizing plate 1 17a by attachment etc. 
[0105] Although those stripe spacing is drawn widely actually more sharply and the number of 1st 
electrode 1 14a is therefore drawn few in drawing 18 in order to make the array of 1st electrode 1 14a 
intelligible, as for 1st electrode 114a, an a large number book is formed more on base material 111a in 
fact. 

[0106] In drawing 19 , 2nd substrate 107b has transparent glass and tabular base material 111b formed 
by transparent plastics etc. A color filter 1 18 is formed in the inside front face (bottom front face of 
drawing 19 ) of this base material 111b, it sees from arrow-head D in the direction where the above- 
mentioned 1st electrode 1 14a and 2nd electrode 114b cross at right angles on it, and is formed in the 
shape of a stripe (refer to drawing 18 ), and orientation film 1 16b is further formed on it. Moreover, the 
outside front face (top front face of drawing 1 9 ) of base material 1 1 1b is equipped with polarizing plate 
117b by attachment etc. 



[0107] Although the twist is also actually drawing those stripe spacing sharply and widely like [ in order 
for drawing 18 to show the array of 2nd electrode 1 1 4b intelligibly ] the case of 1 st electrode 1 1 4a and 
the number of 2nd electrode 1 14b is therefore drawn few f as for 2nd electrode 1 14b, an a large number 
book is formed more on base material 111b in fact. 

[0108] In drawing 19 , liquid crystal L, for example, STN (Super Twisted Nematic) liquid crystal, is 
enclosed in the gap surrounded by 1st substrate 107a, 2nd substrate 107b, and the sealant 108 and the 
so-called eel gap. Many minute globular form spacers 119 are distributed by the inside front face of 1st 
substrate 107a or 2nd substrate 107b, and when these spacers 119 exist in a eel gap, the thickness of 
the eel gap is maintained by homogeneity. 

[0109] 1st electrode 114a and 2nd electrode 114b are mutually arranged in rectangular chill, and those 
crossings are seen from [ of drawing 1 9 ] arrow-head D, and they arrange them in the shape of a dot 
matrix. And each crossing of the shape of the dot matrix constitutes one picture element pixel. The 
color filter 118 is formed by seeing each color element of R (red), G (green), and B (blue) from arrow- 
head D, and making it arrange by patterns, such as a predetermined pattern, for example, a stripe array, 
a delta array, and a mosaic array. The one above-mentioned picture element pixel supports every one 
each of the them R, G, and B, and 3 color picture element pixel of R, G, and B becomes one unit, and 1 
pixel is constituted. 

[01 10] Images, such as an alphabetic character and a figure, are displayed on the outside of 2nd 
substrate 107b of a liquid crystal panel 102 by making two or more picture element pixels arranged in 
the shape of a dot matrix, therefore a pixel emit light alternatively. Thus, the field where an image is 
displayed is an effective pixel field, and the superficial rectangle field displayed by the arrow head V in 
drawing 18 and drawing 19 is an effective viewing area. 

[0111] In drawing 19 , the reflective film 11.2 is formed with light reflex property ingredients, such as an 
APC alloy and aluminum (aluminum), and opening 121 is formed in the location corresponding to each 
picture element pixel which is the intersection of 1st electrode 114a and 2nd electrode 114b. As a result, 
opening 121 is seen from [ of drawing 19 ] arrow-head D, and is arranged in the shape of [ as a picture 
element pixel / same ] a dot matrix. 

[0112] 1st electrode 114a and 2nd electrode 114b are formed of ITO (Indium-Tin Oxide) which is for 
example, transparence electric conduction material. Moreover, the orientation film 116a and 116b is 
formed by making polyimide system resin adhere in the shape of [ of uniform thickness ] film. When 
these orientation film 116a and 116b receives rubbing processing, the initial orientation of the liquid 
crystal molecule on the front face of 1st substrate 107a and 2nd substrate 107b is determined. 
[01 13] In drawing 18 , 1st substrate 107a is formed in an area larger than 2nd substrate 107b, and when 
sticking these substrates by the sealant 108, 1st substrate 107a has substrate overhang section 107c 
jutted out to the outside of 2nd substrate 107b. And cash-drawer wiring 1 14c which prolongs for it and 
comes out of 1st electrode 1 14a to this substrate overhang section 107c, 1 14d of cash-drawer wiring 
which flows with 2nd electrode 1 14b on 2nd substrate 107b through the flow material 109 (refer to 
drawing 19 ) which exists in the interior of a sealant 108, Various kinds of wiring called 1 14f of metal 
wiring connected to the bump for an input of metal wiring 1 14e connected to the bump for an input, i.e., 
the terminal for an input, of IC103a for a liquid crystal drive and IC103b for a liquid crystal drive etc. is 
formed by the suitable pattern. 

[0114] With the gestalt of this operation, 1 1 4d of cash-drawer wiring energized to cash-drawer wiring 
114c and 2nd electrode 114b which are prolonged from 1st electrode 114a is formed by ITO which is the 
same ingredient as those electrodes, i.e., a conductive oxide. Moreover, the metal wiring 114e and 1 1 4f 
which is wiring of the input side of ICs 103a and 103b for a liquid crystal drive is formed, the low metallic 
material, for example, the APC alloy, of an electric resistance value. This APC alloy is an alloy which 
consists of the alloy which accompanies mainly including Ag and contains Pd and Cu, for example, Ag98%, 
Pd1%, and Cu1%. 

[01 15] ICs 103a and 103b for a liquid crystal drive are pasted up and mounted in the front face of 
substrate overhang section 107c by ACF (Anisotropic Conductive Film: anisotropy electric conduction 



film)1 22. That is, with the gestalt of this operation, it is formed on the substrate as a liquid crystal panel 
of the so-called COG (Chip On Glass) method of the structure where a semiconductor chip is mounted 
directly. In the mounting structure of this COG method, the input-side bump of ICs 103a and 103b for a 
liquid crystal drive and the metal wiring 1 14e and 1 1 4f are connected conductively, it pulls out with the 
output side bump of ICs 103a and 103b for a liquid crystal drive, and Wiring 114c and 1 1 4d is connected 
conductively by the electric conduction particle contained inside ACF122. 

[0116] In drawing 18 , FPC104 has the flexible resin film 123, the circuit 126 constituted including the 
chip 124, and the metal wiring terminal 127. A circuit 126 is directly carried in the front face of the resin 
film 123 by the conductive connection technique of soldering and others. Moreover, the metal wiring 
terminal 127 is formed with the electrical conducting material of an APC alloy, Cr, and Cu and others. 
The part in which the metal wiring terminal 127 was formed among FPC104 is connected to the part in 
which the metal wiring 114e and 1 1 4f was formed among 1st substrate 107a by ACF122. And the metal 
wiring 1 1 4e and 1 1 4f by the side of a substrate and the metal wiring terminal 1 27 by the side of FPC 
flow by work of the electric conduction particle contained inside ACF122. 

[0117] The external connection terminal 131 is formed in the side edge of the opposite side of FPC104, 
and it connects with the external circuit which this external connection terminal 131 does not illustrate. 
And based on the signal transmitted from this external circuit, ICs 103a and 103b for a liquid crystal 
drive drive, a scan signal is supplied to either 1st electrode 114a or 2nd electrode 114b, and a data 
signal is supplied to another side. Armature-voltage control of the picture element pixel of the shape of 
a dot matrix arranged in the effective viewing area V is carried out for each pixel of every by this, 
consequently the orientation of liquid crystal L is controlled for each picture element pixel of every. 
[0118] In drawing 18 , the lighting system 106 which functions as the so-called back light has the 
transparent material 132 constituted with acrylic resin etc., the diffusion sheet 133 prepared in optical 
outgoing radiation side 132b of this transparent material 132, the reflective sheet 134 prepared in the 
opposite side of optical outgoing radiation side 132b of a transparent material 132, and LED (Light 
Emitting Diode)136 as a source of luminescence, as shown in drawing 19 . 

[01 19] LED136 is held at the LED substrate 137, and the attaching part (not shown) formed in a 
transparent material 132 and one is equipped with the LED substrate 137. By equipping the 
predetermined location of an attaching part with the LED substrate 137, LED136 is put on the location 
which counters optical incorporation side 132a which is the side side end face of a transparent material 
132. In addition, the sign 138 shows the shock absorbing material for buffering the impact which joins a 
liquid crystal panel 102. 

[0120] If LED136 emits light, the light is incorporated from optical incorporation side 132a, and is led to 
the interior of a transparent material 132, and while spreading reflecting on the wall surface of the 
reflective sheet 134 or a transparent material 132, outgoing radiation of it will be carried out from optical 
outgoing radiation side 132b as a flat-surface light to the exterior through the diffusion sheet 133. 
[0121] In drawing 1 9 , since it is constituted as mentioned above, it reflects by the reflective film 112 
and the liquid crystal equipment 101 of the gestalt of this operation is again supplied to liquid crystal L, 
after an extraneous light is incorporated inside a liquid crystal panel 102 from the 2nd substrate 107b 
side and the light passes liquid crystal L, when extraneous lights, such as sunlight and indoor light, are 
bright enough. Orientation control of the liquid crystal L is carried out for every picture element pixel of 
R, G, and B with the electrodes 1 14a and 1 14b which pinch this. Therefore, the light supplied to liquid 
crystal L is modulated for every picture element pixel, and images, such as an alphabetic character and 
a figure, are displayed on the exterior of a liquid crystal panel 102 by the light which passes polarizing 
plate 1 17b by the modulation, and the light which cannot pass. Thereby, the display of a reflective mold 
is performed. 

[0122] On the other hand, when the quantity of light of an extraneous light is not fully obtained, LED136 
emits light, outgoing radiation of the flat-surface light is carried out from optical outgoing radiation side 
132b of a transparent material 132, and the light is supplied to liquid crystal L through the opening 121 
formed in the reflective film 112. At this time, the supplied light is modulated for every picture element 



pixel like the display of a reflective mold with the liquid crystal L by which orientation control is carried 
out. Thereby, an image is displayed on the exterior and the display of a passage mold is performed. 
[0123] The liquid crystal equipment 101 of the above-mentioned configuration is manufactured by the 
manufacture approach shown in drawing 17 . In this manufacture approach, it is the process in which a 
series of processes of a process P1 - a process P6 form 1st substrate 107a, and is the process in 
which a series of processes of a process P1 1 - a process P14 form 2nd substrate 107b. As for the 1 st 
substrate formation process and the 2nd substrate formation process, each is usually performed 
uniquely. 

[0124] First, if the 1st substrate formation process is explained, the reflective film 112 for plurality of a 
liquid crystal panel 102 will be used for the front face of the mother raw material substrate of the large 
area formed by translucency glass, translucency plastics, etc., and the photolithography method etc. will 
be formed in it. Furthermore, an insulator layer 1 13 is fabricated using the method of forming well-known 
on it (process P1). Next, 1st electrode 114a, the cash-drawer wiring 114c and 114d, and the metal wiring 
114e and 1 1 4f are formed using the photolithography method etc. (process P2). 

[0125] Then, orientation film 116a is formed by spreading, printing, etc. on 1st electrode 114a (process 
P3), and the initial orientation of liquid crystal is determined by performing rubbing processing to that 
orientation film 116a further (process P4). Next, a sealant 108 is annularly formed by screen-stencil etc. 
(process P5), and the 1st substrate of a mother of the large area which owns two or more panel 
patterns on 1st substrate 107a of a liquid crystal panel 102 in part is formed of above (process P6) the 
still more nearly spherical spacer 1 19 on it is distributed, for example. 

[0126] Apart from the above 1st substrate formation process, the 2nd substrate formation process (the 
process P1 1 of drawing 17 - process P14) is carried out. First, the mother raw material base material of 
the large area formed by translucency glass, translucency plastics, etc. is prepared, and the color filter 
1 18 for plurality of a liquid crystal panel 102 is formed in the front face (process P1 1). The formation 
process of this color filter 118 is performed using the manufacture approach shown in drawing 7 , and 
formation of each color filter element of R, G, and B in that manufacture approach is performed 
according to the control approach of one of the ink jet head trains 22 shown in drawing 1 thru/or 
drawing 5 , etc. using the drop regurgitation equipment 16 of drawing 9 . Since the manufacture 
approach of these color filters and the control approach of the ink jet head train 22 are the same as the 
already explained contents, those explanation is omitted. 

[0127] If a color filter 1118, i.e., a color filter, is formed on the mother substrate 12, i.e., a mother raw 
material base material, as shown in drawing 7 (d) next, 2nd electrode 114b will be formed by the 
photolithography method (process P12). Furthermore, orientation film 116b is formed of spreading, 
printing, etc. (process P13). Next, rubbing processing is performed to the orientation film 116b, and the 
initial orientation of liquid crystal is decided (process P14). Of the above, the 2nd substrate of a mother 
of the large area which owns two or more panel patterns on 2nd substrate 107b of a liquid crystal panel 
102 in part is formed. 

[01 28] By the above, after the 1st substrate of a mother and the 2nd substrate of a mother of a large 
area are formed, those mother substrates of each other are stuck [ alignment /, i.e., after carrying out 
alignment, ] on both sides of a sealant 108 in between (process P21). Thereby, the panel part for liquid 
crystal panel plurality is included, and the panel structure of the empty in the condition that liquid 
crystal is not yet enclosed is formed. 

[0129] Next, a scribe slot, i.e., the slot for cutting, is formed in the position of the panel structure of the 
completed empty, and the panel structure is further taken a break namely, cut on the basis of the scribe 
slot (process P22). Thereby, the panel structure of the empty of the shape of so-called strip of paper in 
the condition that the opening 110 (refer to drawing 18 ) for liquid crystal impregnation of the sealant 
108 of each liquid crystal panel part is exposed to the exterior is formed. 

[0130] Then, liquid crystal L is poured into the interior of each liquid crystal panel part through the 
exposed opening 110 for liquid crystal impregnation, and each opening 110 for liquid crystal impregnation 
is further closed with resin etc. (process P23). The usual liquid crystal impregnation processing puts into 



a chamber etc. the reservoir container and the strip-ol^paper-like empty panel by which liquid crystal 
was stored into for example, the reservoir container, and the liquid crystal was stored. After making the 
chamber etc. into a vacua, in the interior of the chamber, a strip-of-paper-like empty panel is immersed 
into liquid crystal. Then, it is carried out by opening a chamber to atmospheric pressure. Since the 
interior of an empty panel is a vacua at this time, the liquid crystal pressurized by atmospheric pressure 
is introduced inside a panel through opening for liquid crystal impregnation. Since liquid crystal adheres 
to the surroundings of the liquid crystal panel structure after liquid crystal impregnation, the strip-of- 
papeiHike panel after liquid crystal impregnation processing receives washing processing in a process 
P24. 

[0131] Then, a scribe slot is again formed in a predetermined location to the mother panel of the shape 
of a strip of paper after liquid crystal impregnation and washing finish. Furthermore, a strip-of^paper— like 
panel is cut on the basis of the scribe slot. Two or more liquid crystal panels 102 are separately cut 
down by this (process P25). In this way, to each produced liquid crystal panel 102, as shown in drawing 
18 , target liquid crystal equipment 101 is completed by mounting ICs 103a and 103b for a liquid crystal 
drive, equipping with a lighting system 106 as a back light, and connecting FPC104 further (process P26). 
[0132] The manufacture approach of the liquid crystal equipment explained above and especially its 
manufacturing installation have the following descriptions in the phase which manufactures a color filter 
1. That is, one of the structures shown in drawing 1 thru/or drawing 5 , etc. as an ink jet head train 22 is 
employable, while carrying out horizontal scanning of the mother substrate 12 with the carriage 25 as a 
maintenance means holding two or more ink jet heads 20, a scan time can be shortened compared with 
the case where the front face of the mother substrate 1 2 is scanned only using the Inkjet head 20 of 
these plurality, therefore the production time of a color filter 1 can be shortened. 

[0133] Moreover, since each ink jet head 20 performs horizontal scanning in the state of the inclination 
of an include angle theta to the direction Y of vertical scanning, it can make the pitch between nozzles 
of two or more nozzles 27 belonging to each ink jet head 20 in agreement with spacing between the 
filtei^element formation fields 7 on the mother substrate 12, i.e., the pitch between elements. Thus, if 
the pitch between nozzles and the pitch between elements are made geometrically in agreement, since 
it becomes unnecessary to carry out position control of the nozzle train 28 about the direction Y of 
vertical scanning, it is convenient. 

[0134] Furthermore, since the whole carriage 25 is not made to incline but each ink jet head 20 is made 
to incline, the distance T to the nozzle 27 of the side near the mother substrate 12 and the nozzle 27 of 
a side far from the mother substrate 12 becomes remarkably small compared with the case where the 
whole carriage 25 is made to incline, and, so, the time amount which scans the mother substrate 12 by 
the ink jet head train 22 can be shortened remarkably. Thereby, the production time of a color filter 1 
can be shortened. Moreover, since the carriage 25 which holds the ink jet head train 22 and this since it 
arranges and arranges in the direction which the ink jet head 20 is made to incline and crosses to a main 
scanning direction is not enlarged, it is not necessary to also make the whole equipment of drop 
regurgitation equipment enlarge. 

[0135] In addition, in the manufacture approach of the liquid crystal equipment of the gestalt this 
operation, and its manufacturing installation, since a filter element 3 is formed by the ink regurgitation 
which used the ink jet head train 22, it is not necessary to pass through a complicated process like the 
approach using the photolithography method and, and an ingredient is not wasted. 
[0136] (Gestalt of the 7th operation) Drawing 20 shows the gestalt of 1 operation of the manufacture 
approach using the manufacturing installation of EL equipment as an example of the electro-optic 
device concerning this invention. Moreover, drawing 21 shows the main process of the manufacture 
approach, and the main cross-section structure of EL equipment finally acquired. As shown in drawing 
21 (d), EL equipment 201 forms the pixel electrode 202 on the transparence substrate 204, between 
each pixel electrode 202, looks at bank 205 from arrow-head G, and forms it in the shape of a grid. The 
hole-injection layer 220 is formed into those grid-like crevices, and R color luminous layer 203R, G color 
luminous layer 203G, and B color luminous layer 203B is formed into each grid-like crevice so that it 



may see from arrow-head G and may become a predetermined array of a stripe array etc. Furthermore, 
EL equipment 201 is formed by forming a counterelectrode 213 on them. 

[0137] When driving the above-mentioned pixel electrode 202 by the active component of 2 terminal 
molds called a TFD (Thin Film Diode: thin-film diode) component etc., the above-mentioned 
counterelectrode 213 is seen from arrow-head G f and is formed in the shape of a stripe. Moreover, when 
driving the pixel electrode 202 by the active component of 3 terminal molds called TFT (Thin Film 
Transistor thin film transistor) etc., the above-mentioned counterelectrode 213 is formed as a single 
field electrode. 

[0138] The field across which it faces with each pixel electrode 202 and each counterelectrode 213 
becomes one picture element pixel, the picture element pixel of R t G, and B3 color becomes one unit, 
and one pixel is formed. By controlling the current which flows each picture element pixel, what is 
wished of two or more picture element pixels is made to emit light alternatively, and, thereby, the full 
color image wished to have in the direction of arrow-head H can be displayed. 

[0139] The above-mentioned EL equipment 201 is manufactured by the manufacture approach shown in 
drawing 20 . That is, like a process P51 and drawing 21 (a), active elements, such as a TFD component 
and a TFT component, are formed in the front face of the transparence substrate 204, and the pixel 
electrode 202 is formed further. As the formation approach, the photolithography method, a vacuum-like 
arrival method, the sputtering method, the metal fog method, etc. can be used, for example. As an 
ingredient of the pixel electrode 202, the multiple oxide of ITO (Indium-Tin Oxide), the tin oxide, indium 
oxide, and a zinc oxide etc. can be used. 

[0140] next, it is shown in a process P52 and drawing 21 (a) — as — a septum, i.e., the pattern NINGU 
technique of common knowledge of bank 205, for example, the photolithography method, — using — 
forming — this bank 205 — each — between the transparence pixel electrodes 202 is filled. Thereby, 
improvement in contrast, prevention of the color mixture of luminescent material, the optical leakage 
from between a pixel and pixels, etc. can be prevented. Although it will not be limited especially if it has 
endurance to the solvent of EL luminescent material as an ingredient of bank 205, organic materials, 
such as that it can Teflon(trademark )-ize by fluorocarbon gas plasma treatment, for example, acrylic 
resin, an epoxy resin, and photosensitive polyimide, are desirable. 

[0141] Next, just before applying the ink for hole-injection layers as a functional liquefied object, 
continuation plasma treatment of oxygen gas and the fluorocarbon gas plasma is performed to the 
transparence substrate 204 (process P53). Thereby, a polyimide front face is ******(ed) and an ITO 
front face can perform wettability control by the side of the substrate for hydrophilization being carried 
out and carrying out patterning of the drop minutely. As equipment which generates the plasma, it can 
use similarly with the equipment which generates the plasma in a vacuum, or the equipment which 
generates the plasma in atmospheric air. 

[0142] Next, as shown in a process P54 and drawing 21 (a), patterning spreading is performed for the ink 
for hole-injection layers on discharge and each pixel electrode 202 from the ink jet head train 22 of the 
drop regurgitation equipment 16 of drawing 8 . One approach of the approaches which showed the 
concrete control approach of the ink jet head train 22 in drawing 1 , drawing 2 , drawing 3 , and drawing 
4 is used. A solvent is removed on a room temperature and the conditions of 20 minutes after the 
spreading and among a vacuum (1torr) (process P55). Then, the ink for luminous layers and the hole- 
injection layer 220 not dissolving are formed among atmospheric air by 20 degrees C (on a hot plate), 
and heat treatment for 10 minutes (process P56). On the above-mentioned conditions, thickness was 
40nm. 

[0143] Next, as shown in a process P57 and drawing 21 (b), the ink jet technique is used on the hole- 
injection layer 220 in each filter-element formation field 7, and the ink for G luminous layers as an EL 
luminescent material which is the ink for R luminous layers and the functional liquefied object as an EL 
luminescent material which are a functional liquefied object is applied. Each ink for luminous layers is 
made to breathe out also here from the ink jet head train 22 of the drop regurgitation equipment 16 of 
drawing 8 . One approach of the approaches which showed the control approach of the ink jet head train 



22 in drawing 1 thru/or drawing 4 is used. According to the ink jet method, detailed patterning can be 
performed in a short time simple. Moreover, it is possible by changing the solid content concentration 
and discharge quantity of an ink constituent to change thickness. 

[0144] A solvent is removed on the conditions of a room temperature, 20 etc. minutes, etc. after 
spreading of the ink for luminous layers, and among a vacuum Otorr) (process P58). Continuously, 
among nitrogen-gas-atmosphere mind, it is made to conjugate by 150 degrees C and heat treatment of 
4 hours, and R color luminous layer 203R and G color luminous layer 203G are formed (process P59). By 
the above-mentioned conditions, thickness was 50nm. The luminous layer which conjugated by heat 
treatment is insoluble to a solvent. 

[0145] In addition, before forming a luminous layer, continuation plasma treatment of oxygen gas and the 
fluorocarbon gas plasma may be performed in the hole-injection layer 220. Thereby, a fluorine ghost 
layer is formed on the hole-injection layer 220, and when ionization potential becomes high, hole- 
injection effectiveness can offer increase and organic electroluminescence equipment with high luminous 
efficiency. 

[0146] Next, as shown in a process P60 and drawing 21 (c), B color luminous layer 203B as an EL 
luminescent material which is a functional liquefied object was formed in piles on R color luminous layer 
203R in each picture element pixel, G color luminous layer 203G, and the hole-injection layer 220. 
Thereby, it not only forms the three primary colors of R, G, and B, but it can bury and carry out 
flattening of the level difference of R color luminous layer 203R and G color luminous layer 203G, and 
bank 205. Thereby, vertical inter-electrode short-circuit can be prevented certainly. By adjusting the 
thickness of B color luminous layer 203B, in the laminated structure of R color luminous layer 203R and 
G color luminous layer 203G, B color luminous layer 203B acts as an electron injection transportation 
layer, and does not emit light in B color. 

[0147] As the formation approach of the above B color luminous layer 203B, the general spin coat 
method as a wet method can also be adopted, for example, or R color luminous layer 203R and the 
method of forming G color luminous layer 203G, and the same ink jet method can also be adopted. 
[0148] Then, as shown in a process P61 and drawing 21 (d), target EL equipment 201 is manufactured 
by forming a counterelectrode 213. A counterelectrode 213 can be formed by being made from Mg, Ag, 
aluminum, Li, etc. using the forming-membranes methods, such as vacuum deposition and a spatter, 
when it is a field electrode. Moreover, when a counterelectrode 213 is a stripe-like electrode, the 
formed electrode layer can be formed using the patterning technique of the photolithography method etc. 
[0149] According to the manufacture approach of the EL equipment 201 explained above, and its 
manufacturing installation One of the structures shown in drawing 1 thru/or drawing 5 , etc. as an ink jet 
head train 22 is adopted. Since the regurgitation of the ink is carried out from the nozzle train 28 of the 
ink jet head 20 of these plurality while carrying out horizontal scanning of the mother substrate 12 with 
the carriage 25 as a support means which supported two or more ink jet heads 20 A scan time can be 
shortened compared with the case where the front face of the mother substrate 12 is scanned only 
using the one head section, therefore the production time of EL equipment 201 can be shortened. 
[0150] Moreover, since each ink jet head 20 performs horizontal scanning in the state of the inclination 
of an include angle theta to the direction Y of vertical scanning, it can make the pitch between nozzles 
of two or more nozzles 27 belonging to each ink jet head 20 in agreement with spacing between EL 
picture element pixel formation fields on the mother substrate 12, i.e., the pitch between elements. Thus, 
if the pitch between nozzles and the pitch between elements are made geometrically in agreement, since 
it becomes unnecessary to carry out position control of the nozzle train 28 about the direction Y of 
vertical scanning, it is convenient. 

[0151] Furthermore, since the whole carriage 25 is not made to incline but each ink jet head 20 is made 
to incline, the distance T to the nozzle 27 of the side near the mother substrate 12 and the nozzle 27 of 
a side far from the mother substrate 12 becomes remarkably small compared with the case where the 
whole carriage 25 is made to incline, and, so, the time amount which scans the mother substrate 12 by 
the ink jet head train 22 can be shortened remarkably. Thereby, the production time of EL equipment 



201 can be shortened. Moreover, since the carriage 25 which holds the ink jet head train 22 and this 
since it arranges and arranges in the direction which the ink jet head 20 is made to incline and crosses 
to a main scanning direction is not enlarged, it is not necessary to also make the whole equipment of the 
EL equipment 201 which is drop regurgitation equipment enlarge. 

[0152] In addition, in the manufacture approach of the EL equipment 201 of the gestalt this operation, 
and its manufacturing installation, since a picture element pixel is formed by the ink regurgitation which 
used the ink jet head train 22, it is not necessary to pass through a complicated process like the 
approach using the photolithography method and, and an ingredient is not wasted. 
[0153] (Gestalt of the 8th operation) Next, the gestalt of the operation of further others of the 
manufacturing installation of the color filter of this invention is explained with reference to a drawing. 
First, the color filter manufactured is explained in advance of explanation of the manufacturing 
installation of this color filter. Drawing 33 is the partial enlarged drawing showing a color filter, drawing 
33 (A) is a top view and drawing 33 (B) is X-X-ray sectional view of drawing 33 (A). In addition, in the 
color filter shown in this drawing 33 , the same sign is attached and explained about the same 
configuration as the color filter 1 of the gestalt of the 1st operation shown in drawing 5 . 
[0154] [Configuration of a color filter] The color filter 1 is equipped with two or more pixel 1 A located in 
a line in the shape of a matrix in drawing 33 (A). The boundary line of these pixel 1 A is divided by the 
septum 6. It is introduced into each of pixel 1A, the color filter ingredient 13, i.e., the filter-element 
ingredient, as a liquefied object which is one ink of red (R), green (G), and blue (B). Although the color 
filter shown in this drawing 33 explained arrangement of red, green, and blue as the so-called mosaic 
array, as mentioned above, it can apply any arrangement of a stripe array, a delta array, etc. 
[0155] The color filter 1 is equipped with the substrate 2 of translucency, and the septum 6 of 
translucency as shown in drawing 33 (B). The part from which this septum 6 was not formed, namely, 
was removed constitutes the above-mentioned pixel 1A. The filter-element ingredient 13 of each color 
introduced into this pixel 1A constitutes the filter element 3 used as a coloring layer. The protective 
coat 4 and the electrode layer 5 which are a protective layer are formed in the top face of a septum 6 
and a filter element 3. 

[0156] [Configuration of the manufacturing installation of a color filter] Next, the configuration of the 
manufacturing installation which manufactures the above-mentioned color filter is explained with 
reference to a drawing. Drawing 22 is the perspective view which cut and lacked the part which shows 
the drop regurgitation processor of the manufacturing installation of the color filter concerning this 
invention. 

[0157] A color filter manufacturing installation manufactures the color filter 1 which constitutes the 
electrochromatic display panel as an electro-optic device. This color filter manufacturing installation is 
equipped with the drop regurgitation equipment which is not illustrated. 

[0158] [Configuration of a drop regurgitation processor] And drop regurgitation equipment has three 
sets of the drop regurgitation processors 405R, 405G, and 405B as shown in drawing 22 like the drop 
regurgitation equipment of the gestalt of each operation mentioned above. These drop regurgitation 
processors 405R, 405G, and 405B support three colors of R, G, and B which are, the ink, i.e., the color 
filter ingredient, as a liquefied object, and which carry out the regurgitation of the filter^element 
ingredient 13 of R, G, and B, for example to the mother substrate 12, respectively. In addition, these 
drop regurgitation processors 405R, 405G, and 405B are arranged in the shape of an abbreviation serial, 
and constitute drop regurgitation equipment. Moreover, the control unit which controls actuation of each 
configuration member and which is not illustrated is formed in each drop regurgitation processors 405R, 
405G, and 405B in one. 

[0159] In addition, the carrier robot which carries in and takes out one mother substrate 12 at a time to 
these drop regurgitation processors 405R, 405G, and 405B and which does not illustrate is connected to 
each drop regurgitation processors 405R, 405G, and 405B, respectively. Moreover, for example, six- 
sheet hold is possible for the mother substrate 12 to each drop regurgitation processors 405R, 405G, 
and 405B, and heat treatment, for example, the multistage BEKU furnace which dries 120 degrees C of 



filter-element ingredients 13 which heated for 5 minutes and were breathed out and which is not 
illustrated, is connected to them in the mother substrate 12. 

[0160] And each drop regurgitation processors 405R, 405G, and 405B have the thermal clean chamber 
422 which is a hollow box-like body case, as shown in drawing 22 . The interior is adjusted to 20**0.5 
degrees C, and the inside of this thermal clean chamber 422 is formed impossible [ invasion of dust ] 
from the exterior so that stable good drawing by the Inkjet method may be obtained. The ink jet 
processing body 423 is arranged in this thermal clean chamber 422. 

[0161] The ink jet processing body 423 has the X-axis air slide table 424 so that it may be shown 
drawing 22 . On this X-axis air slide table 424, the horizontal-scanning driving gear 425 with which the 
linear motor which is not illustrated was arranged is arranged. It has the plinth section which carries out 
attachment immobilization by suction and which is not illustrated, and this horizontal-scanning driving 
gear 425 moves the mother substrate 12 to a main scanning direction to the mother substrate 12 which 
is X shaft orientations about this plinth section. 

[0162] As shown in the ink jet processing body 423 at drawing 22 , it is located above the X-axis air 
slide table 424, and the vertical-scanning driving gear 427 as a Y-axis table is arranged. This vertical- 
scanning driving gear 427 moves the filter-element ingredient 13 in the direction of vertical scanning to 
the mother substrate 12 which is Y shaft orientations about the head unit 420 made to breathe out 
along the vertical direction. In addition, in drawing 22 , the head unit 420 is displayed with the continuous 
line in the condition of having floated in the air, in order to clarify physical relationship. 
[0163] Moreover, in order to control the location of the ink jet head 421, and the location of the mother 
substrate 12, the various cameras which are location recognition means to recognize a location and 
which are not illustrated are arranged by the ink jet processing body 423. In addition, the position control 
of the head unit 420 or the plinth section is realizable by the control approach of of the feedback 
control using others and a servo motor and other arbitration. [ position control / which used the pulse 
motor ] 

[0164] Moreover, as shown in the ink jet processing body 423 at drawing 22 , the wiping unit 481 which 
wipes off the field which carries out the regurgitation of the filter-element ingredient 13 in the head unit 
420 is formed. This wiping unit 481 rolls round suitably the end side of the wiping member to which the 
laminating of for example, a cloth member and the rubber sheet was carried out in one and which is not 
illustrated, and has composition which carries out wiping of the field which carries out the regurgitation 
of the filtei^element ingredient 13 in respect of being new one by one. This removes the filter-element 
ingredient adhering to a regurgitation side, and he is trying for the blinding of a nozzle not to happen. 
[0165] Furthermore, as shown in the ink jet processing body 423 at drawing 22 , the ink system 482 is 
formed. This ink system 482 has. the ink tank 483 which stores the filter-element ingredient 13, the 
supply pipe 478 with which the filter-element ingredient 13 can circulate, and the pump which supplies 
the filter^element ingredient 13 to the head unit 420 through a supply pipe 478 from the ink tank 483 
and which is not illustrated. In addition, in drawing 22 , piping of a supply pipe 478 is what was shown 
typically, it is wired at the vertical-scanning driving gear 427 side so that migration of the head unit 420 
may not be influenced from the ink tank 483, and it supplies the filter-element ingredient 13 to the head 
unit 420 from the upper part of the vertical-scanning driving gear 427 which scans the head unit 420. 
[0166] Moreover, the gravimetry unit 485 which detects the discharge quantity of the filter-element 
ingredient 13 breathed out from the head unit 420 is formed in the ink jet processing body 423. 
[0167] Furthermore, the pair is arranged for the dot omission detection unit 487 which has the 
photosensor which is not illustrated and detects the discharge condition of the filter-element ingredient 
13 from the head unit 420 by the ink jet processing body 423. This dot omission detection unit 487 is 
arranged so that the light source and the light sensing portion of a photosensor which are not illustrated 
along the direction which crosses from the head unit 420 to the direction which a liquefied object makes 
breathe out, for example, X shaft orientations, may counter across the space through which the drop 
breathed out from the head unit 420 passes. Moreover, in order to be located and arranged in Y shaft- 
orientations side which are the conveyance directions of the head unit 420 and to carry out the 



regurgitation of the filter-element ingredient 13, whenever it carries out vertical-scanning migration of 
the head unit 420, a discharge condition is detected and a dot omission is detected. 
[01 68] In addition, although mentioned later in detail, the head equipment 433 which carries out the 
regurgitation of the filter-element ingredient 13 to the head unit 420 is arranged in two trains. For this 
reason, one pair of dot omission detection unit 487 is formed in order to detect a discharge condition for 
every **** head equipment. 

[0169] [Configuration of a head unit] Next, the configuration of the head unit 420 is explained. Drawing 
23 is the top view showing the head unit prepared in the drop regurgitation processor. Drawing 24 is the 
side elevation showing a head unit. Drawing 25 is the front view showing a head unit. Drawing 26 is the 
sectional view showing a head unit. 

[0170] The head unit 420 has the head body section 430 and the ink feed zone 431, as shown in drawing 
23 thru/or drawing 26 . Moreover, the head body section 430 has head equipment 433 of an abbreviation 
same configuration on the real target attached to the plate-like carriage 426 and this carriage 426 two 
or more picking. 

[0171] (Configuration of head equipment) Drawing 27 is the decomposition perspective view showing the 
head equipment arranged in the head unit. 

[01 72] Head equipment 433 has the strip-o-ppaperHike printed circuit board 435, as shown in drawing 
27 . The various electrical parts 436 are mounted in this printed circuit board 435, and electric wiring is 
prepared in it. Moreover, it is located in the end side ( drawing 27 Nakamigi side) of a longitudinal 
direction, and penetration formation of the window part 437 is carried out at the printed circuit board 
435. Furthermore, the circulation way 438 where the filter-element ingredient 13 which is ink can 
circulate is located in the both sides of a window part 437, and is established in the printed circuit board 
435. 

[01 73] And it is located in the abbreviation end side ( drawing 27 Nakamigi side) of a longitudinal 
direction, and the ink jet head 421 is attached in the whole surface side ( drawing 27 Nakashita side 
side) of this printed circuit board 435 in one by the attachment member 440. This ink jet head 421 is 
formed in the shape of a longitudinal rectangle, and is attached in the condition that a longitudinal 
direction meets the longitudinal direction of a printed circuit board 435. In addition, each ink jet head 421 
in each head equipment 433 is the product of an abbreviation same configuration, i.e., predetermined 
specification, substantially, and should just be sorted out by predetermined quality. Since it becomes 
efficient and assembly precision also increases in case these ink jet head 421 specifically has the nozzle 
which the same number mentions later and that the formation location of a nozzle is mutually the same 
assembles the ink jet head 421 to carriage, it is desirable. Furthermore, if the product made by passing 
like the same manufacture and erector is used, the need of making a special product is lost and it can 
consider as low cost. 

[0174] Moreover, on the other hand, the connector 441 of a printed circuit board 435 which is located in 
the abbreviation other end side (left-hand side in drawing 27 ) of a longitudinal direction, and is 
electrically connected to the ink jet head 421 in electric wiring is attached in the side ( drawing 27 
Nakagami side side) in one. As typically shown in drawing 22 , the electric wiring (power-source wiring 
and signal wiring are included) 442 wired by the vertical-scanning driving gear 427 so that migration of 
the head unit 420 might not be influenced is connected to these connectors 441. This electric wiring 
442 shall connect the head unit 420 with the control unit which is not illustrated. That is, as the arrow 
head of a two-dot chain line shows to drawing 23 and drawing 26 typically, it wires from the vertical- 
scanning driving gear 427 at the periphery side of the head unit 420 which are the both sides of the 
array direction of the head equipment 433 of two trains of the head unit 420, and connects with a 
connector 441, and an electric noise produces these electric wiring 442. 

[0175] furthermore, the printed circuit board 435 — on the other hand, the ink induction 443 is attached 
in the side ( drawing 27 Nakagami side side) by the abbreviation end side ( drawing 27 Nakamigi side) of 
a longitudinal direction corresponding to the ink jet head 421. This ink induction 443 has the 
approximately cylindrical positioning cylinder part 445 which fits in the gage pin section 444 which is 



prepared in the attachment member 440 and penetrates a printed circuit board 435, and the stop claw 
part 446 which stops to a printed circuit board 435. 

[0176] Moreover, the pair protrusion of the approximately cylindrical connection section 448 of a tip 
tapering configuration is carried out at the ink induction 443. the end face section which these 
connection section 448 turns into a printed circuit board 435 side — the circulation way 438 of a 
printed circuit board 435 — **** — it has opening which is densely open for free passage and which is 
not illustrated, and has in the point the hole with which the filter^element ingredient 13 can circulate 
and which is not illustrated. 

[0177] Furthermore, as shown in drawing 24 thru/or drawing 27 , it is located in a tip side and the seal 
connection section 450 is attached in these connection section 448, respectively, these seal connection 
section 450 — an inner circumference side — the connection section 448 — **** — it attaches 
densely — it is formed approximately cylindrical and the seal member 449 is formed in the point. 
[0178] (Configuration of an ink jet head) Drawing 28 is the decomposition perspective view showing an 
ink jet head. Drawing 29 is the mimetic diagram which explains the actuation which carries out the 
regurgitation of the filter-element ingredient of an ink jet head corresponding to the cross section of an 
ink jet head, and the condition before drawing 29 (A) carries out the regurgitation of the filter-element 
ingredient, the condition which drawing 29 (B) makes contract a piezoelectric transducer, and is 
breathing out the filter-element ingredient, and drawing 29 (C) are in the condition immediately after 
breathing out a filter^element ingredient. Drawing 30 is an explanatory view explaining the discharge 
quantity of the filter-element ingredient in an ink jet head. Drawing 31 is a rough mimetic diagram 
explaining the arrangement condition of an ink jet head. Drawing 32 is a partial enlarged drawing in 
drawing 31 . 

[0179] The ink jet head 421 has the abbreviation rectangle-like holder 451, as shown in drawing 28 . This 
holder 451 is met at a longitudinal direction, for example, the piezoelectric transducers 452, such as 180 
piezo-electric elements, are 2 successive-installation eclipse ******. Moreover, it is open. for free 
passage on the circulation way 438 of a printed circuit board 435, and the through tube 453 to which the 
filter-element ingredient 13 which is ink circulates is formed in the center of both-sides abbreviation of 
a longitudinal direction at the holder 451, respectively. 

[0180] Moreover, as shown in drawing 28 , the elastic plate 455 formed in the shape of a sheet with 
synthetic resin is formed in the top face which is the whole surface in which the piezoelectric 
transducer 452 of a holder 451 is located in one. The free passage hole 456 which follows a through 
tube 453 is formed in this elastic plate 455, respectively. And the engagement hole 458 which engages 
with the positioning claw part 457 which protruded on the top-face abbreviation four corners of a holder 
451 is formed in an elastic plate 455, and it is positioned on the top face of a holder 451, and is attached 
in it in one. 

[0181] Furthermore, the plate-like passage formation plate 460 is formed in the top face of an elastic 
plate 455. The opening 462 which was prepared in the longitudinal direction of a holder 451 in the shape 
of [ 180 ] a serial, and was prepared [ the 1 side of 2 successive-installation ******** nozzle slot 461 
and the nozzle slot 461 ] crosswise [ of a holder 451 ] in the shape of straight side by the shape of 
straight side at the longitudinal direction of a holder corresponding to the piezoelectric transducer 452, 
and the circulation hole 463 which follows the free passage hole 456 of an elastic plate 455 are formed 
in this passage formation plate 460. And the engagement hole 458 which engages with the positioning 
claw part 457 which protruded on the top-face abbreviation four corners of a holder 451 is formed in an 
elastic plate 455, and it is positioned with an elastic plate 455 and attached in the top face of a holder 
451 in one. 

[0182] Moreover, the abbreviation plate-like nozzle plate 465 is formed in the top face of the passage 
formation plate 460. It corresponds to this nozzle plate 465 in the nozzle slot 461 of the passage 
formation plate 460, and the nozzle 466 of an approximate circle form is [ longitudinal direction / of a 
holder 451 ] 2 successive-installation eclipse ****** at the shape of a serial to the die-length range of 
25.4mm (1 inch) in 180 pieces. Moreover, the engagement hole 458 which engages with the positioning 



claw part 457 which protruded on the top-face abbreviation four corners of a holder 451 is formed in a 
nozzle plate 465, and it is positioned with an elastic plate 455 and the passage formation plate 460, and 
is attached in the top face of a holder 451 in one. 

[0183] And as typically shown in drawing 29 f while partition formation of the liquid reservoir 467 is 
carried out by the opening 462 of the passage formation plate 460 by the elastic plate 455, the passage 
formation plate 460, and nozzle plate 465 which carry out a laminating, this liquid reservoir 467 follows 
each nozzle slot 461 through the liquid supply way 468 by them. By this, the pressure in the nozzle slot 
461 increases by actuation of a piezoelectric transducer 452, and the ink jet head 421 carries out the 
regurgitation of the filter-element ingredient 13 from a nozzle at 7**2 m/s in the amount of drops of 2- 
13pl, for example, about 10 pl(s). That is, the filter-element ingredient 13 which is ink is pressurized by 
making a piezoelectric transducer 452 expand and contract in the direction of arrow-head Q suitably by 
impressing the predetermined applied voltage Vh in the shape of a pulse to a piezoelectric transducer 
452, as it is shown in drawing 29 (A), (B), and (C) one by one, and it is made to breathe out from a 
nozzle 466 by the drop 8 of the specified quantity, as shown in drawing 29 . 

[0184] Moreover, this ink jet head 421 has the variation in the discharge quantity whose discharge 
quantity by the side of the both ends of the array direction as shown in drawing 30 increases, as the 
gestalt of the above-mentioned implementation also explained. It is controlled not to carry out the 
regurgitation of the filter^element ingredient 13 from the nozzle 466 466 of the range where discharge 
quantity variation becomes less than 5% from this, for example, i.e., every ten nozzles of both ends. 
[0185] And head equipment 433 with the ink jet head 421 is arranged together with two or more each 
other, and the head body section 430 which constitutes the head unit 420 is constituted, as shown in 
drawing 22 thru/or drawing 26 . The arrangement in the carriage 426 of this head equipment 433 is in 
the condition arranged while offsetting in the direction which inclined in X shaft-orientations side which 
are main scanning directions which intersect perpendicularly with a Y-axis rather than Y shaft 
orientations which are the directions of vertical scanning, as typically shown in drawing 31 . That is, from 
Y shaft orientations which are the directions of vertical scanning, six pieces are arranged in the walk 
which inclined a little, for example, it is arranged, and this train is arranged in two or more trains; for 
example, two trains. The width of face of the direction of a shorter side of head equipment 433 is wider 
than the ink jet head 421, and while this cannot narrow arrangement spacing of ink jet head 421 
comrades which adjoin mutually, it is the method of the arrangement considered from the situation that 
the train of a nozzle 466 follows Y shaft orientations, and must be made to be arranged. 
[0186] Furthermore, the head body section 430 is in the condition that head equipment 433 inclines in 
the direction in which the longitudinal direction of the ink jet head 421 crosses to X shaft orientations, 
and the connector 441 is arranged by abbreviation point symmetry in the condition of being located in 
the phase opposite direction and the opposite side. As for the arrangement condition that this head 
equipment 433 inclines, the 57.1 degrees of the arrangement directions of the nozzle 466 which is the 
longitudinal direction of the ink jet head 421 incline to X shaft orientations. 

[0187] moreover, head equipment 433 — abbreviation — it is arranged so that it may not be located in 
a juxtaposition condition to alternate, i.e., the array direction. That is, as shown in drawing 23 thru/or 
drawing 26 , and drawing 31 , the ink jet head 421 is arranged by two trains, and is arranged by turns 
[ with the alternate array sequence to the Y shaft orientations ] so that the nozzle 466 of 12 ink jet 
heads 421 may follow Y shaft orientations and may be arranged. 

[0188] Specifically based on drawing 31 and drawing 32 , it explains to a detail more. Here, the array 
direction of a nozzle 466 whose ink jet head 421 is a longitudinal direction inclines to X shaft 
orientations. For this reason, in the single-tier eye of the nozzle 466 of two trains prepared in the ink jet 
head 421, another side of the nozzle 466 of eye two trains has the field A used as the location of less 
than ten pieces which does not carry out the regurgitation on the straight line of X shaft orientations in 
which the 1 1th nozzle 466 which carries out the regurgitation of the filter-element ingredient 13 is 
located (A in drawing 32 ). That is, with one ink jet head 421, the field A where two nozzles 466 do not 
exist on the straight line in X shaft orientations is generated. 



[0189] Therefore, as shown in drawing 31 and drawing 32 , in the field B (B in drawing 32 ) in which two 
nozzles 466 are located on the straight line of X shaft orientations with one ink jet head 421, the head 
equipment 433 which makes a train is not located in a juxtaposition condition by X shaft orientations. 
Furthermore, the field A where only one piece is located on the straight line in X shaft orientations of 
the head equipment 433 which makes one train With the field A where only one piece is located on the 
straight line in X shaft orientations of the head equipment 433 which makes the train of another side It 
considers as the condition that make it mutually located in a juxtaposition condition by X shaft 
orientations, and two nozzles 466 are located in total on the straight line of X shaft orientations with the 
ink jet head 421 of one train, and the ink jet head 421 of the train of another side. That is, in the field in 
which the ink jet head 421 is arranged, it arranges alternately so that a total of two nozzles 466 may 
surely be located on the straight line of X shaft orientations in every location. In addition, the field X of 
the nozzle 466 which does not carry out the regurgitation of the filter^element ingredient 13 is not 
counted as the number of two nozzles 466 on the straight line of these X shaft orientations. 
[0190] Thus, two pieces will be located on a straight line, and as for the nozzle 466 which carries out 
the regurgitation of the ink to X shaft orientations by which horizontal scanning is carried out, ink will be 
breathed out by one part from this two nozzle so that it may mention later. If one element is constituted 
only from regurgitation from one nozzle, since the variation in the discharge quantity between nozzles 
will lead to the property variation of an element, or yield degradation, if one element is formed by the 
regurgitation from a nozzle separate in this way, the variation in the regurgitation between nozzles can 
be distributed and equalization and the improvement in the yield in a property between elements can be 
aimed at. 

[0191] (Configuration of an ink feed zone) The ink feed zone 431 has the plate-like tie-down plate 471 
of the pair prepared corresponding to two trains of the head body section 430, respectively, and the 
supply body section 472 attached to these tie-down plates 471 two or more picking, as shown in 
drawing 23 thru/or drawing 26 . And the supply body section 472 has the **** ellipse tubed attitude 
section 474. This attitude section 474 is attached movable in accordance with shaft orientations in the 
condition of penetrating a tie-down plate 471, with the attachment fixture 473. Moreover, the attitude 
section 474 of the supply body section 472 is energized in the direction to which it advances towards 
head equipment 433 from a tie-down plate 471 by a coil spring 475 etc., and is attached. In addition, in 
drawing 23 , on account of explanation, the ink feed zone 431 is illustrated only to one train of the head 
equipment 433 of two trains, and another side is omitting and illustrating it. 

[0192] The flange 476 is formed in the edge of the side which counters the head equipment 433 of this 
attitude section 474. this flange 476 — the periphery edge of the attitude section 474 — a collar — a 
** — a projection and an end face — the seal member 449 of the ink induction 443 of head equipment 
433 — energization of a coil spring 475 — resisting — **** — it contacts densely. Moreover, the joint 
section 477 is formed in the edge of the opposite side the side in which the flange 476 of the attitude 
section 474 was formed. As this joint section 477 is typically shown in drawing 22 , the end of the supply 
pipe 478 with which the filter-element ingredient 13 circulates is connected. 

[0193] As are mentioned above, and typically shown in drawing 22 , this supply pipe 478 As the vertical- 
scanning driving gear 427 wires so that migration of the head unit 420 may not be influenced, and the 
arrow head of an alternate long and short dash line shows to drawing 23 and drawing 25 typically It is 
piped from the vertical-scanning driving gear 427 in the center of abbreviation between the ink feed 
zones 431 arranged in two trains from the head unit 420 upper part, and is further piped by the radial, 
and it connects with the joint section 477 of the ink feed zone 431, and a tip is piped. 
[0194] And the ink feed zone 431 supplies the filter-element ingredient 13 which circulates through a 
supply pipe to the ink induction 443 of head equipment 433. Moreover, the filter-element ingredient 13 
supplied to the ink induction 443 is suitably breathed out in the shape of drop 8 from each nozzle 466 of 
the ink jet head 421 by which electric control was supplied and carried out to the ink jet head 421. 
[0195] [Manufacture actuation of a color filter] 

(Pretreatment) Next, the actuation which forms a color filter 1 using the color filter manufacturing 



installation of the gestalt of the above-mentioned implementation is explained with reference to a 
drawing. Drawing 34 is a production process sectional view explaining the procedure of manufacturing a 
color filter 1 using the manufacturing installation of the above-mentioned color filter. 
[0196] First, a thickness dimension washes the front face of the mother substrate 1 2 which is a 
transparence substrate of the alkali free glass 38cm and whose form width are 30cm by the penetrant 
remover to which 0.7mm and a vertical dimension did 1 mass % addition of hydrogen peroxide solution at 
heat concentrated sulfuric acid, for example. After this washing, a rinse is carried out, it air-dries with 
pure water, and a clean surface is acquired. The chromium film is formed in the front face of this mother 
substrate 12 by an average of 0.2-micrometer thickness by the spatter, and metal layer 6a is obtained 
(the order S1 of the drawing 34 metacarpus). 

[0197] The photoresist layer which does not illustrate this mother substrate 12 for example, with a spin 
coat on the front face of metal layer 6a after making it dry for 5 minutes at 80 degrees C on a hot plate 
is formed. The mask film which drew the necessary matrix pattern configuration and which is not 
illustrated is stuck on the front face of this mother substrate 12, and it exposes by ultraviolet rays. Next, 
this exposed mother substrate 12 is immersed in the alkali developer which contains a potassium 
hydroxide at a rate of 8 mass %, the photoresist of an unexposed part is removed, and patterning of the 
resist layer is carried out. Then, etching removal of the exposed metal layer 6a is carried out with the 
etching reagent which uses a hydrochloric acid as a principal component. Thus, protection-from-light 
layer 6b which has a predetermined matrix pattern and which is a black matrix is obtained (the order S2 
of the drawing 34 metacarpus). In addition, the thickness of protection-from-light layer 6b is 0.2 
micrometers about, and the width-of-face dimension of protection-from-light layer 6b is 22 
micrometers about. 

[0198] On the mother substrate 12 with which this protection-from-light layer 6b was prepared, 
spreading formation of the photopolymer constituent 6c of further the transparence acrylic of a negative 
mold is carried out with a spin coat method (the order S3 of the drawing 34 metacarpus). After carrying 
out prebake of the mother substrate 1 2 which prepared this photopolymer constituent 6c for 20 minutes 
at 100 degrees C, ultraviolet-rays exposure is carried out using the mask film which drew the 
predetermined matrix pattern configuration and which is not illustrated. And spin desiccation is carried 
out, after it develops the resin of an unexposed part with an alkaline developer which was mentioned 
above, for example and it carries out a rinse with pure water. After-bake as the last desiccation is 
carried out for 30 minutes at 200 degrees C, a resin part is fully stiffened, and 6d of bank layers is 
formed. On an average, the thickness of 6d of this bank layer is about 2.7 micrometers, and a width-o-P 
face dimension is about 14 micrometers. A septum 6 is formed in 6d of this bank layer, and protection- 
from-light layer 6b (order S4 of the drawing 34 metacarpus). 

[0199] In order to improve the ink wettability of the filter-element formation field 7 (especially exposure 
of the mother substrate 12) which is a coloring stratification field divided in obtained protection-from- 
light layer 6b and 6d of bank layers the account of a top, dry etching, i.e., plasma treatment, is carried 
out. The bottom of the etching spot which specifically impressed the high voltage to the mixed gas 
which added oxygen to helium 20%, formed in the etching spot by plasma treatment, and formed the 
mother substrate 12 is passed, it etches, and the head end process of the mother substrate 12 is 
carried out. 

[0200] (Regurgitation of a filtei^element ingredient) next, the inside of the filter-element formation field 
7 divided and formed by the septum 6 of the mother substrate 12 with which above-mentioned 
pretreatment was carried out — red (R) — green — (G) and each blue (B) filter-element ingredient — 
an ink jet method — installation — that is, the regurgitation is carried out (the order S5 of the drawing 
34 metacarpus). 

[0201] On the occasion of the regurgitation of the filter-element ingredient by this ink jet method, 
assembly formation of the head unit 420 is carried out beforehand. And in each drop regurgitation 
processors 405R, 405G, and 405B of drop regurgitation equipment, it adjusts so that the discharge 
quantity of the filter-element ingredient 13 breathed out from one nozzle 466 of each ink jet head 421 



may turn into the specified quantity, for example, 1 0pl extent. On the other hand, the septum 6 is 
beforehand formed in the whole surface of the mother substrate 12 at the grid-like pattern. 
[0202] And with the carrier robot which does not illustrate, the mother substrate 12 pretreated as 
mentioned above is first carried in in drop regurgitation processor 405R for R colors, and is laid on the 
plinth section in drop regurgitation processor 405R. Positioning immobilization of the mother substrate 

12 laid on this plinth section is carried out by suction. And the location of the mother substrate 12 is 
checked with various cameras etc., the horizontal-scanning driving gear 425 is controlled and the plinth 
section holding the mother substrate 12 moves so that it may become a position suitably. Moreover, the 
head unit 420 is suitably moved with the vertical-scanning driving gear 427, and the location is 
recognized. Then, the head unit 420 is moved in the direction of vertical scanning, and the discharge 
condition from a nozzle 466 is detected, and it recognizes having not produced the poor regurgitation, 
and is made to move to an initial valve position in the dot omission detection unit 487. 

[0203] Then, scanning the mother substrate 12 held at the plinth section by which movable is carried 
out with the horizontal-scanning driving gear 425 in the direction of X, and moving the head unit 420 
relatively to the mother substrate 12, the filter-element ingredient 13 is made to breathe out suitably 
from the predetermined nozzle 466 of the ink jet head 421, and it is filled up in the crevice divided by 
the septum 6 of the mother substrate 12. From the nozzle 466 of every ten predetermined fields X, for 
example, both ends, located in the both ends of the arrangement direction of the nozzle 466 shown in 
drawing 32 with the control unit which the regurgitation from this nozzle 466 does not illustrate, the 
filter-element ingredient 13 carries out control which is not made to breathe out, and discharge quantity 
makes it breathe out from 160 uniform pieces located in an interstitial segment in comparison. 
[0204] Moreover, since two nozzles 466 are located on the straight line of a scanning direction, i.e., a 
scan line, and the regurgitation from a nozzle 466 makes a part for 2 dots of two drops breathe out as 1 
dot from one nozzle 466 in more detail from one nozzle 466 during migration in one crevice, a total of 
eight drops are breathed out. It checks whether for this 1 scan migration of every, from the dot omission 
detection unit 487, a discharge condition is detected and the dot omission has arisen. 
[0205] When not recognizing a dot omission, the specified quantity migration of the head unit 420 is 
made to carry out in the direction of vertical scanning, the actuation which makes the filter-element 
ingredient 13 breathe out is repeated, moving the plinth section which holds the mother substrate 12 
again to a main scanning direction, and a filter element 3 is formed in the predetermined filter-element 
formation field 7 of the predetermined color filter formation field 11. 

[0206] (Desiccation and hardening) And the mother substrate 12 with which the filter-element ingredient 

13 of R color was breathed out is taken from drop regurgitation processor 405R with the carrier robot 
which does not illustrate, and is taken out, and the filtei^element ingredient 13 is dried for 5 minutes at 
120 degrees C at the multistage BEKU furnace which is not illustrated. It conveys beginning to take the 
mother substrate 12 from a multistage BEKU furnace with a carrier robot after this desiccation, and 
cooling. Then, it conveys from drop regurgitation processor 405R one by one to drop regurgitation 
processor 405B for drop regurgitation processor 405G and B colors for G colors, and the regurgitation 
of the filter-element ingredient 13 of G color and B color is carried out to the predetermined filter- 
element formation field 7 one by one like the case of formation of R color. And the mother substrates 
12 with which the filter-element ingredient 13 of three colors each was breathed out and dried are 
collected, and solidification fixing of heat treatment 13, i.e., the filter^element ingredient, is carried out 
with heating (the order S6 of the drawing 34 metacarpus). 

[0207] (Formation of a color filter) A protective coat 4 is formed after this all over the abbreviation for 
the mother substrate 1 2 with which the filter element 3 was formed. Furthermore, the electrode layer 5 
is formed in the top face of this protective coat 4 by the necessary pattern in ITO (Indium-Tin Oxide). 
Then, it cuts every color filter formation field 1 1 separately, and two or more color filters 1 are cut down 
and formed (the order S7 of the drawing 34 metacarpus). The substrate with which this color filter 1 was 
formed is used as one side of the substrate of the pair in liquid crystal equipment as shown in drawing 
18 , as previously explained in the operation gestalt. 



[0208] [Effectiveness of the manufacturing installation of a color filter] The operation effectiveness 
which is shown in this drawing 22 thru/or drawing 34 and which is taken [ according to the gestalt of the 
8th operation ] below in addition to the operation effectiveness of the gestalt of each above-mentioned 
implementation is done so. 

[0209] Namely, the ink jet head 421 which two or more nozzles 466 are formed on an abbreviation 
straight line, and put in order towards a direction predetermined by the shape of a longitudinal rectangle 
with a longitudinal direction in the array direction of these nozzles 466 and by which two or more 
arrangement was carried out In the condition that the whole surface in which the nozzle 466 of these 
ink jet head 421 was formed counters the front face of the mother substrate 12 which is discharged 
substance-ed through a predetermined gap Are the direction which crosses to the longitudinal direction 
of the ink jet head 421, and it meets in the direction which crosses to the orientation which these ink jet 
head 421 put in order mutually, and has been arranged. It is made to move relatively in the condition of 
meeting the front face of the mother substrate 12, and the regurgitation of the filtei^element ingredient 
13 which is the liquefied object which has a fluidity on the front face of the mother substrate 12 from a 
nozzle 466 is carried out. For this reason, compared with the case where can carry out the regurgitation 
of the filtei^element ingredient 13 from the ink jet head 421 of these plurality between migration along 
the front face of the mother substrate 12, for example, the front face of the mother substrate 12 is 
moved using the ink jet head of the shape of one straight side with the carriage 426 holding two or more 
ink jet heads 421, a scan time can be shortened, regurgitation effectiveness can be improved, and the 
production time of electro-optic devices, such as a color filter 1, can be shortened. 
[0210] Moreover, it can substitute using two or more conventional standard items, without using the 
special ink jet head of straight side (long picture), and cost can be reduced. Since the manufacture yield 
falls extremely, the ink jet head with a long dimension will become expensive components, but since the 
ink jet head 421 of a short dimension has a good manufacture yield compared with it, since it only 
arranges so that it may become the ink jet head of substantial straight side, using this two or more, by 
this invention, cost can be reduced sharply, furthermore — for example, it becomes possible to make it 
correspond to the field which carries out the regurgitation of the filter-element ingredient 13 also to the 
color filter 1 with which size and the pitch of a pixel differed from the array, and versatility can improve 
by setting up suitably the number and spacing (the nozzle 466 — one piece — or it being used for 
setting some and it also being able to adjust in the pitch of a pixel) of a nozzle 466 which are used for 
the orientation which puts in order and arranges the ink-jet head 421, a number, and the regurgitation 
Moreover, since the carriage 426 which holds the ink jet head train 22 and this since it arranges and 
arranges in the direction which the ink jet head 421 is made to incline and crosses to a main scanning 
direction is not enlarged, it is not necessary to also make the whole equipment of drop regurgitation 
equipment enlarge. 

[021 1] Moreover, since it is moved in the condition of inclining to the migration direction, each ink jet 
head 421 can be made in agreement with pitches between dots, such as the filter element 3 which forms 
the pitch between nozzles of the nozzle 466 of the ink jet head 421 on the mother substrate 12. Thus, if 
the pitch between nozzles and the pitch between elements are made geometrically in agreement, since 
it becomes unnecessary to carry out position control of the array direction of a nozzle 466 about the 
direction Y of vertical scanning, it is convenient. Furthermore, since it was in the inclining condition, 
when the mother substrate 12 with which the pitch which is spacing by which the filter-element 
ingredient 13 is breathed out became narrower than the pitch between nozzles, for example, the filter- 
element ingredient 13 was breathed out is used for the display which are electro-optic devices, such as 
a liquid crystal panel, a more detailed display gestalt is acquired and a good display can be obtained. And 
by setting up this tilt angle suitably, the dot pitch of drawing is set up suitably and can improve 
versatility. 

[0212] Furthermore, since it will be in the condition that did not make the whole carriage 426 incline but 
each ink jet head 421 inclined, respectively, the distance to the nozzle 466 of the side near the mother 
substrate 12 and the nozzle 466 of a side far from the mother substrate 12 becomes small compared 



with the case where the whole carriage 426 is made to incline, and the time amount which is the 
migration which met the mother substrate 12 with carriage 426 and to scan can be shortened. 
[0213] And it becomes possible to make the filter^element ingredient 13 correspond to the field which 
carries out the regurgitation by arranging mutually and making it arrange suitably also with one kind of 
ink jet head 421 by using the thing of the same configuration substantially as two or more ink jet heads 
421, a configuration is simplified, manufacturability can be improved and cost can also be reduced. 
Moreover, since it becomes efficient and assembly precision also increases in case these ink jet head 
421 has the nozzle 466 of the same number and that the formation location of a nozzle 466 is mutually 
the same assembles the ink jet head 421 to carriage 426, it is desirable. Furthermore, if the product 
made by passing like the same manufacture and erector is used, the need of making a special product is 
lost and it can consider as low cost 

[0214] Moreover, two or more ink jet heads 421 can be in the condition of inclining in this direction to 
the direction which moves relatively in the front face of the mother substrate 12, the regurgitation field 
of two or more same filter-element ingredients 13 can be easily formed in one field, and the 
regurgitation effectiveness of the filter-element ingredient 13 can be improved. 

[0215] furthermore, for example, the migration direction — the abbreviation for two or more trains — in 
order to arrange two or more ink jet heads 421 so that it may become alternate, even if it uses the ink 
jet head 421 of a ready-made article, without using the special ink jet head of straight side, the field 
where the filter-element ingredient 13 is not breathed out between the ink jet heads 421, without the 
****** ink jet head 421 interfering is not produced, and the good regurgitation of the continuous filter- 
element ingredient 13, i.e., continuous drawing, is made. In addition, it becomes easy to make the filter- 
element ingredient 13 breathe out from an ink jet head 421 which is different in the same part by 
arranging so that it may become two or more articles, for example in the migration direction, discharge 
quantity can be equalized by being breathed out in piles, the good regurgitation can be obtained, it can 
equalize superficially, and the electro-optic device with which a good display image etc. is obtained is 
obtained. 

[0216] As a liquefied object with a fluidity, moreover, for example, two or more ink jet heads 421 with 
which two or more nozzles 466 which carry out the regurgitation of the filter-element ingredient 13 
which is ink were formed in the whole surface In the condition that the whole surface in which the 
nozzle 466 of these ink jet head 421 was formed counters the front face of the mother substrate 12 
which is discharged substance-ed through a predetermined gap It is made to move relatively along the 
front face of the mother substrate 1 2, and the front face of the mother substrate 1 2 is made to breathe 
out the same filter-element ingredient 13 from each nozzle 466 of two or more ink jet heads 421. For 
this reason, substantially, for example using the ink jet head 421 of the same standard item, it can 
become possible to make the large range breathe out the filter-element ingredient 13, and it can 
substitute using two or more conventional standard items, without using the special ink jet head of 
straight side, and cost can be reduced. Furthermore, by setting up suitably the number of the orientation 
which puts in order and arranges the ink jet head 421, for example, it becomes possible to make the 
filter-element ingredient 13 correspond to the field which carries out the regurgitation, and versatility 
can be improved. 

[0217] Moreover, drawing a configuration with predetermined regularity can do easily for example, a 
stripe mold, mosaicism, a delta mold, etc. by using the ink jet head 421 which the nozzle 466 arranged on 
the straight line by abbreviation regular intervals. 

[0218] Furthermore, in the configuration, of the ink jet head 421 by which the nozzle 466 was arranged 
on the straight line by abbreviation regular intervals, since the nozzle 466 was formed on the straight 
line by abbreviation regular intervals along with the longitudinal direction at the longitudinal rectangle- 
like ink jet head 421, interference with ink jet head 421 comrade and other parts which the ink jet head 
421 is miniaturized, for example, adjoin can be prevented, and it can miniaturize easily. 
[0219] Moreover, since the arrangement direction of a nozzle 466 arranged in carriage 426 two or more 
ink jet heads 421 in the condition of becoming abbreviation parallel, respectively and constituted the 



head unit 420, two or more regurgitation fields of the same filte ^element ingredient 13 can be easily 
formed in one field, without using the special ink jet head of straight side. Furthermore, it can become 
possible to make the filter-element ingredient 13 breathe out in piles from an ink jet head 421 which is 
different in one part, the discharge quantity in a regurgitation field can be equalized easily, and stable 
good drawing can be obtained. 

[0220] in order [ furthermore, ] to form a nozzle 466 by abbreviation regular intervals — a regurgitation 
field — abbreviation — a uniform dot matrix is constituted, for example, a stripe mold, mosaicism, a 
delta mold, etc. can obtain drawing of a configuration with predetermined regularity easily. 
[0221] And the ink jet head 421 with which two or more nozzles 466 which carry out the regurgitation of 
the filter-element ingredient 13 which is a liquefied object with a fluidity, and which is ink, for example 
were formed in the whole surface It is made to move relatively along the front face of the mother 
substrate 12 in the condition that the whole surface in which the nozzle 466 of the ink jet head 421 was 
formed counters the front face of the mother substrate 1 2 as discharged substance-ed through a 
predetermined gap. The filter-element ingredient 13 is made to breathe out from the plurality 466 
located on the straight line which met in this relative migration direction, for example, two nozzles. For 
this reason, even when the configuration which carries out the regurgitation of the filter-element 
ingredient 13 in piles is obtained from two different nozzles 466 and variation exists in discharge 
quantity among two or more nozzles 466 temporarily, the discharge quantity of the breathed-out filter- 
element ingredient 13 is equalized, variation can be prevented, the uniform regurgitation is obtained 
superficially, and the electro-optic device of the uniform good property of quality can be obtained 
superficially. 

[0222] Moreover, the ink jet head 421 with which the nozzle 466 which carries out the regurgitation of 
the filter-element ingredient 13 was formed on two or more abbreviation straight line at the whole 
surface It is made to move relatively along the front face of the mother substrate 12 in the condition 
that the whole surface in which the nozzle 466 of these ink jet head 421 was formed counters the front 
face of the mother substrate 12 as discharged substance-ed through a predetermined gap. For example 
on the front face of the nozzle 466 which is located in the predetermined field XX of the both ends of 
the arrangement direction of these nozzles 466 among each nozzle 466 of the ink jet head 421 and 
which is located in interstitial segments other than the predetermined field XX, without making it breathe 
out from the nozzle 466 of ten both sides to the mother substrate 12 The regurgitation of the filter- 
element ingredient 13 is carried out. It is not made to breathe out from the nozzle 466 of every ten both 
ends which are the predetermined fields located in the both ends of the arrangement direction of a 
nozzle 466 where especially discharge quantity increases by this configuration. Since discharge quantity 
makes the filtei^element ingredient 13 breathe out using the nozzle 466 of a comparatively uniform 
interstitial segment The regurgitation can be superficially carried out to homogeneity on the front face 
of the mother substrate 12, the color filter 1 with uniform quality is obtained superficially, and a good 
display is obtained with the display which is an electro-optic device using this color filter 1. 
[0223] And since it is not made to breathe out, even when using the functional liquefied objects for 
[ which contained the filter-element ingredient 13 of a color filter 1, EL luminescent material, and a 
charged particle especially ] electrophoresis apparatus as a liquefied object, variation does not arise in a 
property but a property good as electro-optic devices, such as liquid crystal equipment and EL 
equipment, can be certainly acquired from the nozzle 466 which serves as many [ ten percent or more ] 
discharge quantity from the average of the discharge quantity of the filter^element ingredient 13. 
[0224] Moreover, since the filter^element ingredient 13 is breathed out from each nozzle 466 within 
**ten percent to the average of discharge quantity, discharge quantity becomes comparatively uniform, 
it is superficially breathed out by homogeneity on the front face of the mother substrate 12, and the 
electro-optic device of a good property is obtained. 

[0225] Furthermore, since the dot omission detection unit 487 is formed and the regurgitation of the 
filter-element ingredient 13 from a nozzle 466 is detected, the regurgitation unevenness of the filter- 
element ingredient 13 can be prevented, and drawing which is the regurgitation of the certain and good 



filter-element ingredient 13 can be obtained. 

[0226] And a photosensor is formed in the dot omission detection unit 487, and since passage of the 
filter-element ingredient 13 is detected towards crossing to the discharge direction of the filter-element 
ingredient 13 with this photosensor, drawing which carries out the regurgitation of the filter-element 
ingredient 13 and which the discharge condition of the positive filter-element ingredient 13 can be 
recognized with an easy configuration, and the regurgitation unevenness of the filter-element ingredient 
13 can be prevented, and is the regurgitation of the certain and good filter-element ingredient 13 even 
when it is in process can be obtained. 

[0227] Furthermore, before and behind the process which carries out the regurgitation of the filter- 
element ingredient 13 to the mother substrate 12 from a nozzle 466, since the dot omission detection 
unit 487 detects the regurgitation of the filter— element ingredient 13, the discharge condition of in front 
of the regurgitation of the filter-element ingredient 13 and an immediately after can be detected, the 
discharge condition of the filter-element ingredient 13 can be recognized certainly, a dot omission can 
be prevented certainly, and good drawing can be obtained. In addition, it is good to even carry out at one 
time of the back before a configuration of carrying out the regurgitation. 

[0228] Moreover, since the dot omission detection unit 487 is arranged in the method opposite side of 
horizontal scanning of the head unit 420, the distance to which the head unit 420 is moved for detection 
of the discharge condition of a filter-element ingredient is short, and is made with the easy configuration 
which makes migration to the main scanning direction for the regurgitation continue as it is, and can 
perform detection of a dot omission with an easy efficient configuration. 

[0229] And since it was made to incline in the direction which crosses to a main scanning direction, 
respectively and two or more ink jet heads 421 have been put in order and arranged in the same 
direction, when the mother substrate 12 with which the pitch which is spacing by which the filter- 
element ingredient 13 is breathed out became narrower than the pitch between nozzles, for example, the 
filter— element ingredient 13 was breathed out is used for a display etc., a more detailed display gestalt is 
acquired. Furthermore, interference of the ****** ink jet head 421 can be prevented, and a 
miniaturization can be attained easily. And by setting up this tilt angle suitably, the dot pitch of drawing 
is set up suitably and can improve versatility. 

[0230] Moreover, since the ink jet head 421 was arranged in two trains by point symmetry, the supply 
pipe 478 which supplies the filter-element ingredient 13 can be packed to near the head unit 420, and 
assembly, maintenance control, etc. of equipment can be performed easily. Furthermore, wiring of the 
electric wiring 442 for controlling the ink jet head 421 can consist of both sides of the head unit 420, the 
effect of the electric noise by wiring can be prevented, and good and stabilized drawing can be obtained. 
[0231] Furthermore, since two or more ink jet heads 421 were arranged in the end side of the strip-of- 
paper-like printed circuit board 435 and the connector 441 was formed in the other end side, While 
being able to arrange without a connector 441 interfering even if it arranges on two or more straight 
lines and a miniaturization being possible The array of the nozzle 466 which the location where the 
nozzle 466 in a main scanning direction does not exist is not formed, and continued can be acquired, and 
it is not necessary to use an ink jet head with a special long dimension. 

[0232] And since it arranged by point symmetry so that a connector 441 might be located in the 
opposite side, the effect of the electric noise in connector 441 part can be prevented, and good and 
stabilized drawing can be obtained. 

[0233] In addition, if the operation effectiveness in the gestalt of these 8th operation has the same 
configuration with the gestalt of the above 1st thru/or the 7th implementation, it will do so the same 
operation effectiveness of corresponding. 

[0234] (Gestalt of the 9th operation) Next, the manufacture approach of the electro-optic device of this 
invention is explained with reference to a drawing. In addition, the display of the active-matrix mold 
using EL display device as an electro-optic device is explained. In addition, the configuration of the 
display manufactured is explained in advance of explanation of the manufacture approach of this display. 
[0235] [Configuration of a display] Drawing 35 is the circuit diagram showing some EL equipments in the 



manufacturing installation of the electro-optic device of this invention. Drawing 36 is the expansion top 
view showing the planar structure of the pixel field of a display. 

[0236] That is, in drawing 35 , 501 is the display of the active-matrix mold using EL display device which 
is EL equipment, and this display 501 has the configuration with which two or more scanning lines 503, 
two or more signal lines 504 prolonged in the direction which crosses to these scanning lines 503, and 
two or more common feeders 505 which extend in these signal lines 504 at juxtaposition were wired on 
the display substrate 502 of the transparence which is a substrate, respectively. And pixel field 501 A is 
prepared in each intersection of the scanning line 503 and a signal line 504. 

[0237] To the signal line 504, the shift register, the level shifter, the video line, and the data side drive 
circuit 507 with an analog switch are formed. Moreover, to the scanning line 503, the scan side drive 
circuit 508 with a shift register and a level shifter is formed. And the switching thin film transistor 509 
by which a scan signal is supplied to each of pixel field 501 A through the scanning line 503 at a gate 
electrode, The storage capacitance cap which accumulates and holds the picture signal supplied from a 
signal line 504 through this switching thin film transistor 509, The current thin film transistor 510 by 
which the picture signal held with this storage capacitance cap is supplied to a gate electrode, The light 
emitting device 513 put between the pixel electrode 511 with which a drive current flows in from the 
common feeder 505 when it connects with the common feeder 505 electrically through this current thin 
film transistor 510, and this pixel electrode 511 and a reflector 512 is formed. 
[0238] If the scanning line 503 drives and the switching thin film transistor 509 turns on by this 
configuration, the potential of the signal line 504 at that time will be held at storage capacitance cap. 
According to the condition of this storage capacitance cap, the on-off condition of the current thin film 
transistor 510 is decided. And through the channel of the current thin film transistor 510, a current 
flows from the common feeder 505 to the pixel electrode 511, and a current flows to a reflector 512 
through a light emitting device 513 further. By this, a light emitting device 513 emits light according to 
the amount of currents which flows this. 

[0239] Here, as shown in drawing 36 which is an expansion top view in the condition of having removed 
the reflector 512 and the light emitting device 513, as for pixel field 501 A, the flat-surface condition 
serves as arrangement by which four sides of the rectangular pixel electrode 511 were surrounded with 
a signal line 504, the common feeder 505, the scanning line 503, and the scanning line 503 for other pixel 
electrode 511 that is not illustrated. 

[0240] [Production process of an indicating equipment] Next, the procedure of the production process 
which manufactures the indicating equipment of the active-matrix mold using the above-mentioned EL 
display device is explained. Drawing 37 thru/or drawing 39 are the production process sectional views 
showing the procedure of the production process of the display of an active-matrix mold which used EL 
display device. 

[0241] (Pretreatment) it is first shown in drawing 37 (A) — as — the display substrate 502 of 
transparence — receiving — the need — responding — a tetra-ethoxy silane (tetraethoxysilane:TEOS), 
oxygen gas, etc. — material gas — carrying out — plasma CVD (Chemical Vapor Deposition) — a 
thickness dimension forms the substrate protective coat which is the silicon oxide which is about 2000- 
5000A and which is not illustrated by law. Next, the temperature of the display substrate 502 is set as 
about 350 degrees C, and semi-conductor film 520a which is the amorphous silicon film whose thickness 
dimension is about 300-700A is formed in the front face of a substrate protective coat by the plasma- 
CVD method. Then, to semi-conductor film 520a, crystallization processes, such as laser annealing or a 
solid phase grown method, are carried out, and semi-conductor film 520a is crystallized on the polish 
recon film. Here, by the laser annealing method, output reinforcement is about 200 mJ/cm2 using the 
Rhine beam whose long ** of a beam is about 400nm, for example in excimer laser. About the Rhine 
beam, the Rhine beam is scanned so that the part equivalent to about 90% of the peak value of the laser 
reinforcement in the short ****** may lap for every field. 

[0242] And as shown in drawing 37 (B), patterning of the semi-conductor film 520a is carried out, and 
island-like semi-conductor film 520b is formed. Gate-dielectric-film 521a which is the silicon oxide or 



the nitride whose thickness dimension is about 600-1 500A is formed in the front face of the display 
substrate 502 in which this semi-conductor film 520b was prepared by the plasma-CVD method by 
making TEOS t oxygen gas, etc. into material gas. In addition, although semi-conductor film 520b 
becomes the channel field of the current thin film transistor 510, and a source drain field, the semi- 
conductor film which serves as a channel field of the switching thin film transistor 509 and a source 
drain field in a different cross-section location and which is not illustrated is also formed. That is, 
although two kinds of switching thin film transistors 509 and the current thin film transistor 510 are 
formed in coincidence in the production process shown in drawing 37 thru/or drawing 39, since it is 
formed in the same procedure, by the following explanation, only the current thin film transistor 510 is 
explained and explanation is omitted about the switching thin film transistor 509. 
[0243] Then, as shown in drawing 37 (C), after forming the electric conduction film which is metal 
membranes, such as aluminum, a tantalum, molybdenum, titanium, and a tungsten, by the spatter, 
patterning is carried out, and gate electrode 51 OA shown also in drawing 36 is formed. In this condition, 
the phosphorus ion of high temperature is driven in and the source drain fields 510a and 510b are 
formed in semi-conductor film 520b in self align to gate electrode 51 OA. In addition, the part into which 
an impurity was not introduced is set to channel field 510c. 

[0244] Next, as shown in drawing 37 (D), after forming an interlayer insulation film 522, a contact hole 
523,524 is formed, and the junction electrode 526,527 is embedded and formed in these contact holes 
523,524. 

[0245] Furthermore, as shown in drawing 37 (E), a signal line 504, the common feeder 505, and the 
scanning line 503 (not shown in drawing 37) are formed on an interlayer insulation film 522. It forms 
thickly enough, without catching each wiring of a signal line 504, the common feeder 505, and the 
scanning line 503 by the thickness dimension required as wiring at this time. Specifically, it is good to 
form each wiring in the thickness dimension of about 1-2 micrometers. Here, the junction electrode 527 
and each wiring may be formed at the same process. At this time, the junction electrode 526 is formed 
with the ITO film mentioned later. 

[0246] And an interlayer insulation film 530 is formed so that the top face of each wiring may be 
covered, and a contact hole 532 is formed in the location corresponding to the junction electrode 526. 
The ITO film is formed so that the inside of this contact hole 532 may be filled, patterning of this ITO 
film is carried out, and the pixel electrode 511 electrically connected to source drain field 510a is formed 
in the predetermined location surrounded by a signal line 504, the common feeder 505, and the scanning 
line 503. 

[0247] Here, in drawing 37 (E), the part pinched by the signal line 504 and the common feeder 505 is 
equivalent to the predetermined location where an optical material is arranged alternatively. And 
between the predetermined location and its perimeter, a level difference 535 is formed of a signal line 
504 or the common feeder 505. The predetermined location is lower than the perimeter, and, specifically, 
the concave level difference 535 is formed. 

[0248] (Regurgitation of EL luminescent material) Next, the regurgitation of the EL luminescent material 
which is a functional liquefied object is carried out to the display substrate 502 with which above- 
mentioned pretreatment was carried out with an ink jet method. Namely, as shown in drawing 38 (A), 
where the top face of the display substrate 502 with which pretreatment was carried out is turned up 
Optical material 540A which is the solution-like precursor melted by the solvent as a functional liquefied 
object for forming hole-injection layer 51 3A equivalent to the lower layer part of a light emitting device 
140 It applies alternatively in an ink jet method, i.e., the field of the predetermined location surrounded 
with discharge and a level difference 535 using the equipment of the gestalt of each operation 
mentioned above. 

[0249] As optical material 540A for forming this hole-injection layer 51 3A that carries out the 
regurgitation, a polyphenylene vinylene [ whose polymer precursor is polytetrahydro thiophenyl 
phenylene ], 1, and 1-screw-(4-N and N-ditolylamino phenyl) cyclohexane, tris (8-hydroxy quinolinol) 
aluminum, etc. are used. 



[0250] In addition, although it is going to spread in the direction of a flat surface since the fluidity is high 
like the case where optical material 540A of a liquefied object with a fluidity carries out the regurgitation 
of the filter-element ingredient 13 to the septum of the gestalt of each operation mentioned above, in 
the case of this regurgitation Since the level difference 535 is formed so that the applied location may 
be surrounded, if discharge quantity per time of optical material 540A is not made extremely extensive, 
it is prevented that optical material 540A spreads on the outside of a predetermined location exceeding 
a level difference 535. 

[0251] And as shown in drawing 38 (B), the solvent of liquefied optical material 540A is evaporated by 
heating or optical exposure, and solid thin hole-injection layer 513A is formed on the pixel electrode 511. 
As shown in the count repeat of the need, and drawing 38 (C), hole-injection layer 513A of sufficient 
thickness dimension is formed for this drawing 38 (A) and (B). 

[0252] Next, as shown in drawing 39 (A), where the top face of the display substrate 502 is turned 
upwards Optical material 540B which is the organic solution-like fluorescence ingredient melted by the 
solvent as a functional liquefied object for forming organic-semiconductor film 51 3B in a part for the 
management of a light emitting device 513 It applies alternatively using the equipment of the gestalt of 
each operation mentioned above in the field which is an ink jet method, i.e., the predetermined location 
surrounded with the level difference 535 in discharge and this. In addition, spreading on the outside of a 
predetermined location exceeding a level difference 535 about this optical material 540B as well as the 
regurgitation of optical material 540A, as mentioned above is prevented. 

[0253] As optical material 540B for forming this organic-semiconductor film 51 3B that carries out the 
regurgitation Cyano polyphenylene vinylene, polyphenylene vinylene, the poly alkyl phenylene, 2, 3, 6, a 
7-tetrahydro-11-oxo— 1 H.5 H.11H(1) pen ZOBIRANO [6, 7, 8-ij]-kino lysine-10-carboxylic acid, A 1 
and 1-screw-(4-N and N-ditolylamino phenyl) cyclohexane, 2-13 and 4-dihydroxy phenyl - 3, 5, 7- 
trihydroxy 1-benzo pyrylium perchlorate, tris (8-hydroxy quinolinol) aluminum, 2, and 3, 6, and 7- 

tetrahydro-9-methyM1-oxo a -1 H.5 H.11H(1) benzo PIRANO [6, 7, 8-ij]-kino lysine — An aroma 

tick diamine derivative (TDP), an oxy-diazole dimer (OXD), An oxy-diazole derivative (PBD), a 
JISUCHIRU arylene derivative (DSA), A quinolinol system metal complex, a beryllium benzo quinolinol 
complex (Bebq), A triphenylamine derivative (MTDATA), a JISUCHIRIRU derivative, a pyrazoline dimer, 
Rubrene, Quinacridone, a triazole derivative, polyphenylene, the poly alkyl fluorene, the poly alkyl 
thiophene, an azomethine zinc complex, the Pori Hui Lynne zinc complex, a benzo oxazole zinc complex, 
a phenanthroline europium complex, etc. are used. 

[0254] Next, as shown in drawing 39 (B), by heating or optical exposure, the solvent of optical material 
540B is evaporated and solid thin organic-semiconductor film 51 3B is formed on hole-injection layer 
513A. As shown in the count repeat of the need, and drawing 39 (C), organic-semiconductor film 513B 
of sufficient thickness dimension is formed for this drawing 39 (A) and (B). A light emitting device 513 is 
constituted by hole-injection layer 51 3A and organic-semiconductor film 51 3B. Finally, as shown in 
drawing 39 (D), a reflector 512 is formed the shape of the whole front face or a stripe of the display 
substrate 502, and a display 501 is manufactured. 

[0255] Also in the gestalt of operation shown in this drawing 35 thru/or drawing 39, the same operation 
effectiveness is enjoyable by carrying out the same ink jet method as the gestalt of each operation 
mentioned above. Furthermore, in case a functional liquefied object is applied alternatively, it can 
prevent that they flow into a perimeter and patterning of it can be carried out with high precision. 
[0256] In addition, in the gestalt of operation of this drawing 35 thru/or drawing 39, although the display 
of the active-matrix mold using EL display device bearing color display in mind was explained, as shown, 
for example in drawing 40, even if it applies the configuration shown in drawing 35 thru/or drawing 39 to 
the display of monochromatic specification, it can do. 

[0257] That is, organic-semiconductor film 51 3B may be uniformly formed all over the display substrate 
502. However, even in this case, in order to prevent a cross talk, since hole-injection layer 51 3A must 
arrange alternatively for every orientation everywhere, spreading using a level difference 111 is very 
effective [ A ]. In addition, in this drawing 40, the same sign is attached about the same configuration as 
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the gestalt of operation shown in drawing 35 thru/or drawing 39. 

[0258] Moreover, as an indicating equipment using EL display device, it can do also as an indicating 
equipment of a passive matrix type as shown not only in an active-matrix mold but in drawing 41. 
Drawing 41 is EL equipment in the manufacturing installation of the electro-optic device of this 
invention, drawing 41 (A) is the top view showing the arrangement relation between two or more 1st bus 
wiring 550, two or more 2nd bus wiring 560 arranged in the direction which intersects perpendicularly 
with this, and **, and drawing 41 (B) is the B-B line sectional view of ** (A). In this drawing 41, the 
explanation which gives the same sign to the same configuration as the gestalt of operation shown in 
drawing 35 thru/or drawing 39, and overlaps it is omitted. Moreover, since a fine production process etc. 
is the same as that of the gestalt of operation shown in drawing 35 thru/or drawing 39, the illustration 
and explanation are omitted. 

[0259] The insulator layers 570, such as Si02, are arranged and, thereby, the display of the gestalt of 
operation shown in this drawing 41 forms a level difference 535 between a predetermined location and 
its perimeter so that the predetermined location where a light emitting device 513 is arranged may be 
surrounded. For this reason, in case a functional liquefied object is applied alternatively, it can prevent . 
that they flow into a perimeter and patterning of it can be carried out with high precision. 
[0260] Furthermore, as a display of an active-matrix mold, it is not restricted to the configuration of the 
gestalt of operation shown in drawing 35 thru/or drawing 39. That is, anything of configurations, such as 
a configuration as shown, for example in drawing 42, a configuration as shown in drawing 43, a 
configuration as shown in drawing 44, a configuration as shown in drawing 45, or a configuration as 
shown in drawing 45, is made. 

[0261] The display shown in drawing 42 can be made to carry out patterning by forming a level 
difference 535 using the pixel electrode 511 with high precision. Drawing 42 is a sectional view in the 
phase in the middle of the production process which manufactures a display, and since the phase before 
and behind that is the same as that of the gestalt of the operation shown in above-mentioned drawing 
35 thru/or drawing 39, and abbreviation, the illustration and explanation are omitted. 
[0262] In the display shown in this drawing 42, the pixel electrode 511 is formed more thickly than usual, 
and this forms the level difference 535 that perimeter and in between. That is, in the display shown in 
this drawing 42, the convex type level difference to which the direction of the pixel electrode 51 1 with 
which an optical material is applied behind is higher than that perimeter is formed. And optical material 
540A which is a precursor for forming hole-injection layer 51 3A equivalent to the lower layer part of a 
light emitting device 513 with an Inkjet method like the gestalt of operation shown in above-mentioned 
drawing 35 thru/or drawing 39 is applied to the top face of discharge and the pixel electrode 511. 
[0263] However, unlike the case of the gestalt of operation shown in above-mentioned drawing 35 
thru/or drawing 39, it is in the condition which made the display substrate 502 vertical reverse, i.e., the 
condition which turned caudad the top face of the pixel electrode 511 with which optical material 540A 
is applied, and optical material 540A is breathed out and applied. By this, the top face (it is an inferior 
surface of tongue in drawing 41) of the pixel electrode 511 is covered with optical material 540A with 
gravity and surface tension, and it does not spread in that perimeter. Therefore, if it solidifies by heating, 
optical exposure, etc., the same thin hole-injection layer 51 3A as drawing 38 (B) can be formed, and if 
this is repeated, hole-injection layer 513A will be formed. Organic-semiconductor film 513B is also 
formed by the same technique. For this reason, patterning can be carried out with high precision using a 
convex type level difference. In addition, the amount of optical materials 540A and 540B may be 
adjusted using inertial force, such as gravity and not only surface tension but a centrifugal force. 
[0264] The indicating equipment shown in drawing 43 is also an indicating equipment of an active-matrix 
mold. Drawing 43 is a sectional view in the phase in the middle of the production process which 
manufactures a display, and is the same as that of the gestalt of operation shown in drawing 35 thru/or 
drawing 39 in the phase before and behind this, and that illustration and explanation are omitted. 
[0265] In the display shown in this drawing 43, first, a reflector 512 is formed on the display substrate 
502, . an insulator layer 570 is formed so that the predetermined location where a light emitting device 



513 is behind arranged on this reflector 512 may be surrounded, and the concave level difference 535 to 
which the direction of a predetermined location is lower than that perimeter by this is formed. 
[0266] And a light emitting device 513 is formed by breathing out alternatively the optical materials 
540A and 540B which are functional liquefied objects with an ink jet method, and applying in the field 
surrounded with the level difference 535, like the gestalt of operation shown in above-mentioned 
drawing 35 thru/or drawing 39. 

[0267] On the other hand, the scanning line 503, a signal line 504, the pixel electrode 511, the switching 
thin film transistor 509, the current thin film transistor 510, and an interlayer insulation film 530 are 
formed through stratum disjunctum 581 on the substrate 580 for exfoliation. Finally, the structure where 
it exfoliated from the stratum disjunctum 581 on the substrate 580 for exfoliation on the display 
substrate 502 is imprinted. 

[0268] With the gestalt of operation of this drawing 43, mitigation of the damage by spreading formation 
of the optical materials 540A and 540B to the scanning line 503, a signal line 504, the pixel electrode 
511, the switching thin film transistor 509, the current thin film transistor 510, and an interlayer 
insulation film 530 can be aimed at. In addition, it is applicable also to the display device of a passive 
matrix type. 

[0269] The indicating equipment shown in drawing 44 is also an indicating equipment of an active-matrix 
mold. Drawing 44 is a sectional view in the phase in the middle of the production process which 
manufactures a display, and is the same as that of the gestalt of operation shown in drawing 35 thru/or 
drawing 39 in the phase before and behind this, and that illustration and explanation are omitted. 
[0270] In the display shown in this drawing 44, the concave level difference 535 is formed using an 
interlayer insulation film 530. For this reason, without a new process increasing especially, an interlayer 
insulation film 530 can be used and large complication of a production process etc. can be prevented. In 
addition, while forming an interlayer insulation film 530 by Si02, plasma, such as ultraviolet rays, and 02, 
CF3, Ar, etc. is irradiated on the front face, the front face of the pixel electrode 51 1 is exposed after 
that, and the liquefied optical materials 540A and 540B may be breathed out alternatively, and may be 
applied. Of this, liquid repellance strong distribution is formed along the front face of an interlayer 
insulation film 530, and a predetermined location becomes easy to be covered with optical materials 
540A and 540B according to an operation of both a level difference 535 and the interlayer insulation film 
530 with liquid repellance. 

[0271] When the display shown in drawing 45 strengthens relatively the hydrophilic property of the 
predetermined location where the optical materials 540A and 540B which are liquefied objects are 
applied rather than the hydrophilic property of the perimeter, it is made for the applied optical materials 
540A and 540B not to spread around. Drawing 45 is a sectional view in the phase in the middle of the 
production process which manufactures a display, and is the same as that of the gestalt of operation 
shown in drawing 35 thru/or drawing 39 in the phase before and behind this, and that illustration and 
explanation are omitted. 

[0272] In the display shown in this drawing 45, after forming an interlayer insulation film 530, the 
amorphous silicon layer 590 is formed in that top face. Since the amorphous silicon layer 590 has more 
relatively [ than ITO which forms the pixel electrode 511] strong water repellence, distribution of a 
strong ******** and hydrophilic property is formed here more relatively [ the hydrophilic property of 
the front face of the pixel electrode 511 ] than the hydrophilic property of the perimeter. And like the 
gestalt of operation shown in above-mentioned drawing 35 thru/or drawing 39, by breathing out 
alternatively the liquefied optical materials 540A and 540B with an ink jet method, and applying towards 
the top face of the pixel electrode 511, a light emitting device 513 is formed and, finally a reflector 512 
is formed. 

[0273] In addition, it is applicable to the display device of a passive matrix type also about the gestalt of 
operation shown in this drawing 45. Furthermore, the process which imprints the structure formed 
through stratum disjunctum 581 on the substrate 580 for exfoliation to the display substrate 502 like the 
gestalt of operation shown in drawing 43 may be included. 



[0274] And distribution of water repellence and a hydrophilic property may be formed with insulator 
layers, such as a metal, and an oxide film on anode, polyimide or silicon oxide, and other ingredients. In 
addition, if it is the display device of a passive matrix type, as long as it is the display device of the 1st 
bus wiring 550 and an active-matrix mold, you may form by the scanning line 503, the signal line 504, the 
pixel electrode 511, the insulator layer 530, or protection-from-light layer 6b. 

[0275] The display shown in drawing 46 does not raise patterning precision using a level difference 535, 
liquid repellance and lyophilic distribution, etc., and improvement in patterning precision is aimed at using 
attraction, repulsive force, etc. by potential. Drawing 45 is a sectional view in the phase in the middle of 
the production process which manufactures a display, and is the same as that of the gestalt of 
operation shown in drawing 35 thru/or drawing 39 in the phase before and behind this, and that 
illustration and explanation are omitted. 

[0276] In the display shown in this drawing 46, while driving a signal line 504 and the common feeder 505, 
the potential distribution to which the pixel electrode 511 serves as minus potential, and an interlayer 
insulation film 530 serves as plus potential is formed by turning on and off suitably the transistor which 
is not illustrated. And with an ink jet method, liquefied optical material 540A charged in plus is 
alternatively breathed out in a predetermined location, and spreading formation is carried out. By this, 
since optical material 540A is electrified, not only spontaneous polarization but an electrification charge 
can be used, and the precision of patterning can be improved further. 

[0277] In addition, it is applicable to the display device of a passive matrix type also about the gestalt of 
operation shown in this drawing 46. Furthermore, the process which imprints the structure formed 
through stratum disjunctum 581 on the substrate 580 for exfoliation to the display substrate 502 like the 
gestalt of operation shown in drawing 43 may be included. 

[0278] Moreover, since potential is not given to the pixel electrode 51 1, plus potential is given only to an 
interlayer insulation film 530 and liquefied optical material 540A is electrified in plus as it is not limited to 
this and shown in drawing 47 for example, you may make it apply, although potential is given to both the 
pixel electrode 511 and the interlayer insulation film 530 of the perimeter. According to the configuration 
shown in this drawing 47, also after being applied, since liquefied optical material 540A can maintain the 
condition of having been certainly charged in plus, it can prevent more certainly that liquefied optical 
material 540A flows into a perimeter according to the repulsive force between the surrounding interlayer 
insulation films 530. 

[0279] (Gestalt of other operations) Although the gestalt of desirable operation was mentioned and this 
invention was explained above, this invention is not limited to the gestalt of each above-mentioned 
implementation, also including deformation as shown below, is the range which can attain the purpose of 
this invention, and can be set as which other concrete structures and configurations. 
[0280] For example, although six ink jet heads 20 were formed into the ink jet head train 22 with the 
gestalt of each operation explained above as shown in drawing 1, the number of the ink jet heads 20 can 
be made [ more / that it is fewer or ]. 

[0281] Moreover, although the case where the color filter formation field 11 of two or more trains was 
set up into the mother substrate 12 was illustrated with the gestalt of operation shown in drawing 1 etc., 
this invention can be applied also when the color filter formation field 1 1 of one train is set up into the 
mother substrate 12. Moreover, it is the almost same magnitude as the mother substrate 12, or this 
invention can be applied also when only one color filter formation field 1 1 quite smaller than it is set up 
into the mother substrate 1 2. 

[0282] moreover, in the manufacturing installation of the color filter shown, for example in drawing 9 and 
drawing 10 Although it decided to carry out vertical scanning of the mother substrate 12 by the ink jet 
head train 22 by moving the ink jet head train 22 to a main scanning direction X, carrying out horizontal 
scanning of the mother substrate 12, and moving the mother substrate 12 in the direction of Y with the 
vertical-scanning driving gear 21 Contrary to this, horizontal scanning can be performed by migration in 
the direction of Y of the mother substrate 12, and vertical scanning can also be performed by migration 
in the direction of X of the ink jet head train 22. Furthermore, it can consider moving the mother 



substrate 12, without moving the ink jet head train 22, or moving both sides to hard flow relatively etc. 
as which configuration which is made to move either relatively at least and the ink jet head train 22 
moves relatively along the front face of the mother substrate 12. 

[0283] Moreover, although the ink jet head 421 of the structure which carries out the regurgitation of 
the ink using bending deformation of a piezoelectric device was used with the gestalt of the above- 
mentioned implementation, the ink jet head of the structure of other arbitration, for example, the ink jet 
head of the method which carries out the regurgitation of the ink by the bubble generated with heating 
etc., can also be used. 

[0284] Furthermore, in the gestalt of operation shown in drawing 22 thru/or drawing 32, although it is on 
an abbreviation straight line in abbreviation regular intervals and 2 successive-installation **** 
explanation of the nozzle 466 was given as an ink jet head 421, they are not only two trains but two or 
more articles. Moreover, need to make a train and it is not necessary for you not to be regular intervals 
and to arrange it on a straight line. 

[0285] That and drop regurgitation equipment 16,401 is used for manufacture A color filter 1, liquid 
crystal equipment 101, EL equipment 201, FED (Field Emission Display: field emission display), PDP 
(Plasma Display Panel: plasma display panel), The ink which is a functional liquefied object containing an 
electrophoresis apparatus, i.e., a charged particle, to the crevice between the septa of each pixel 
Discharge, The equipment which impresses an electrical potential difference to inter^electrode [ which 
is arranged so that each pixel may be pinched up and down ], brings near a charged particle by one 
electrode side, and gives an indication by each pixel, The thin Braun tube, a CRT (Cathode-Ray Tube: 
cathode-ray tube) display, etc. can be used for various electro-optic devices which have a substrate 
(base material) and have the process which forms a predetermined layer in the upper field. 
[0286] Equipment and the approach of this invention are a device which has not only an electro-optic 
device but a base material, and can be used in the production process of various devices which can use 
the process which carries out the regurgitation of the drop to the base material. In order to form the 
electric wiring of a printed circuit board, for example, a liquefied metal and a conductive ingredient, The 
configuration which breathes out a metal content coating etc. by the ink jet method, and carries out 
metal wiring etc., The configuration which forms an optical member in the regurgitation according the 
detailed micro lens formed on a base material to an ink jet method, The configuration which carries out 
the regurgitation by the ink jet method so that the resist applied on a substrate may be applied only to a 
required part, The configuration which carries out regurgitation formation of the heights which scatter 
light over translucency substrates, such as plastics, etc., the minute white pattern, etc. by the ink jet 
method, and forms a light-scattering plate, Make the spike spot which carries out a matrix array on a 
DNA (deoxyribonucleic acid: deoxyribonucleic acid) chip breathe out RNA (ribonucleic acid: ribonucleic 
acid) by the ink jet method, and a fluorescent-labeling probe is produced. Carrying out high 
B U RITAZESH ON on a DNA chip etc. in the location of the shape of a dot divided by the base material It 
can use for the configuration which is made to breathe out a sample, an antibody, DNA 
(deoxyribonucleic acid: deoxyribonucleic acid), etc. by the ink jet method, and forms a biochip. 
[0287] Moreover, the active-matrix liquid crystal panel which equipped the pixel with transistors, such 
as TFT, or the active component of TFD also as liquid crystal equipment 101, The thing of a 
configuration so that ink may be breathed out to the crevice which forms the septum 6 which encloses 
a pixel electrode and is formed by this septum 6 by the ink jet method and a color filter 1 may be 
formed in it, What mixed color material and electric conduction material as ink on the pixel electrode is 
breathed out by the ink jet method. The configuration which carries out regurgitation formation of the 
grain of the spacer for holding the gap between the configuration which forms the color filter 1 formed 
on a pixel electrode as a conductive color filter, and a substrate by the ink jet method is applicable to 
any part which constitutes the electro-optics system of liquid crystal equipment 101. 
[0288] Furthermore, it is not restricted to a color filter 1, but can apply to which other electro-optic 
devices, such as EL equipment 201, and what is applied to the stripe mold with which EL corresponding 
to three colors of R, G, and B also as EL equipment 201 is formed in band-like, and the indicating 



equipment of the active-matrix mold equipped with the transistor which controls the current passed to 
a luminous layer for every pixel as mentioned above or a passive matrix type can perform any 
configuration. 

[0289] and as electronic equipment by which the electro-optic device of the gestalt of each above- 
mentioned implementation is incorporated for example, not only in the personal computer 490 as shown 
in drawing 48 Pocket mold telephones, such as a cellular phone 491 and PHS (Personal Handyphone 
System) as shown in drawing 49, An electronic notebook, a pager, a POS (Point Of Sales) terminal, An 
IC card, a minidisc player, a liquid crystal projector, an engineering workstation (Engineering Work 
Station:EWS), It is applicable to various electronic equipment, such as the video tape recorder of a word 
processor, television, a viewfinder mold, or a monitor direct viewing type, an electronic calculator, car 
navigation equipment, equipment equipped with the touch panel, a clock, and a game device. 
[0290] In addition, the concrete structure and the concrete procedure in the case of operation of this 
invention are good also as other structures, procedures, etc. in the range which can attain the purpose 
of this invention. 
[0291] 

[Effect of the Invention] According to this invention, two or more ink jet heads which have a longitudinal 
direction in the array direction of a nozzle established on two or more abbreviation straight line, and 
have been put in order and arranged in the predetermined direction in the condition that the field of a 
nozzle counters discharged substance-ed through a gap In order to be the direction which crosses to 
the longitudinal direction of an ink jet head, and to make it move relatively in the condition of meeting 
discharged substance-ed, towards the direction which crosses to the orientation of an ink jet head and 
to carry out the regurgitation of the liquefied object on discharged substance-ed from a nozzle, For 
example, while being able to shorten a scan time and being able to improve regurgitation effectiveness 
compared with the case where the front face of discharged substance-ed is moved using the ink jet 
head of the shape of one straight side Since it is moved in the condition of inclining to the migration 
direction, each ink jet head can be made in agreement with the pitch between dots which carries out the 
regurgitation of the pitch between nozzles of the nozzle of an ink jet head. Furthermore, since each ink 
jet head will be in the condition of having inclined to the migration direction, respectively, the distance to 
the nozzle of the side near discharged substance-ed and the nozzle of a side far from discharged 
substance-ed becomes small compared with the case where the whole is made to incline, and can 
shorten a scan time. Moreover, it can be managed even if it does not enlarge the whole equipment. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing typically the main processes of the manufacture approach 
performed using the gestalt of 1 operation of the manufacturing installation of the color filter concerning 
this invention. 

[Drawing 2] It is the perspective view of the ink jet head of drawing 1 . 

[Drawing 3] It is the top view showing typically the main processes of the manufacture approach 
performed using the gestalt of other operations of the manufacturing installation of the color filter 
concerning this invention. 

[Drawing 4] It is the perspective view of the ink jet head of drawing 3 . 

[Drawing 5] It is the top view showing typically the main processes of the manufacture approach of the 
manufacturing installation of the color filter concerning this invention further performed using the gestalt 
of other 1 operations. 

[Drawing 6] (a) is the top view showing the gestalt of 1 operation of the color filter concerning this 
invention, and (b) is the top view showing the gestalt of 1 operation of the mother substrate used as the 
foundation. 

[Drawing 7] It is drawing showing the production process of a color filter typically using the cross- 
section part according to the Vlt-VII line of drawing 6 (a). 

[Drawing 8] It is drawing showing the example of an array of the picture element pixel of R [ in a color 
filter ], G, and B3 color. 

[Drawing 9] It is the perspective view showing the gestalt of 1 operation of the drop regurgitation 
equipment which is a part for the principal part of each manufacturing installation called the 
manufacturing installation of EL equipment concerning the manufacturing installation of the color filter 
concerning this invention, the manufacturing installation of the liquid crystal equipment concerning this 
invention, and this invention. 

[Drawing 10] It is the perspective view expanding and showing the principal part of the equipment of 
drawing 9 . 

[Drawing 1 1] It is the perspective view showing one of the head sections prepared in the ink jet head of 
drawing 1 . 

[Drawing 12] It is the perspective view showing the modification of an ink jet head. 
[Drawing 13] It is drawing showing the internal structure of an ink jet head, and a part of (a) shows a 
fracture perspective view, and (b) shows the cross-section structure according to the J-J line of (a). 
[Drawing 14] It is the block diagram showing the electric control system used for the ink jet head 
equipment of drawing 9 . 

[Drawing 1 5] It is the flow chart which shows the control flow performed according to the control 
system of drawing 14 . 

[Drawing 16] It is the perspective view showing the modification of further others of an ink jet head. 
[Drawing 1 7] It is process drawing showing the gestalt of 1 implementation of the manufacture approach 
of the liquid crystal equipment concerning this invention. 

[Drawing 18] It is the perspective view showing an example of the liquid crystal equipment manufactured 



by the manufacture approach of the liquid crystal equipment concerning this invention in the state of 
decomposition. 

[Drawing 19] It is the sectional view showing the cross-section structure of liquid crystal equipment 
according to the IX-IX line in drawing 18 . 

[Drawing 20] It is process drawing showing the gestalt of 1 implementation of the manufacture approach 
of EL equipment concerning this invention. 

[Drawing 21] It is the sectional view of EL equipment corresponding to process drawing shown in 
drawing 20 . 

[Drawing 22] It is the perspective view which cut and lacked the part which shows the drop regurgitation 
processor of the drop regurgitation equipment of the color filter manufacturing installation concerning 
this invention. 

[Drawing 23] It is the top view showing the head unit of a drop regurgitation processor same as the 
above. 

[Drawing 24] It is a side elevation same as the above. 
[Drawing 25] It is a front view same as the above. 
[Drawing 26] It is a sectional view same as the above. 

[Drawing 27] It is the decomposition perspective view showing head equipment same as the above. 
[Drawing 28] It is the decomposition perspective view showing an ink jet head same as the above. 
[Drawing 29] It is an explanatory view explaining the actuation which carries out the regurgitation of the 
filter-element ingredient of an ink jet head same as the above. 

[Drawing 30] It is an explanatory view explaining the discharge quantity of the filter-element ingredient 
of an ink jet head same as the above. 

[Drawing 31] It is a schematic diagram explaining the arrangement condition of an ink jet head same as 
the above. 

[Drawing 32] It is the schematic diagram explaining the arrangement condition of an ink jet head same as 
the above expanded partially. 

[Drawing 33] It is the mimetic diagram showing the color filter manufactured by the manufacturing 
installation of a color filter same as the above, and (A) is the top view of a color filter and (B) is X-X-ray 
sectional view of (A). 

[Drawing 34] It is a production process sectional view explaining the procedure of manufacturing a color 
filter same as the above. 

[Drawing 35] It is the circuit diagram showing some displays using EL display device concerning the 
electro-optic device of this invention. 

[Drawing 36] It is the expansion top view showing the planar structure of the pixel field of a display 
same as the above. 

[Drawing 37] It is the production process sectional view showing the procedure in pretreatment of the 
production process of a display same as the above. 

[Drawing 38] It is the production process sectional view showing the procedure in the regurgitation of 

EL luminescent material of the production process of a display same as the above. 

[Drawing 39] It is the production process sectional view showing the procedure in the regurgitation of 

EL luminescent material of the production process of a display same as the above. 

[Drawing 40] It is the expanded sectional view showing the planar structure of the pixel field of the 

display using EL display device concerning the electro-optic device of this invention. 

[Drawing 41] It is the enlarged drawing showing the structure of the pixel field of the display using EL 

display device concerning the electro-optic device of this invention, and (A) is the planar structure and 

(B) is the B-B line sectional view of (A). 

[Drawing 42] It is the production process sectional view showing the production process which 
manufactures the display using EL display device concerning the electro-optic device of this invention. 
[Drawing 43] It is the production process sectional view showing the production process which 
manufactures the display using EL display device concerning the electro-optic device of this invention. 



[Drawing 44] It is the production process sectional view showing the production process which 
manufactures the display using EL display device concerning the electro-optic device of this invention. 
[Drawing 45] It is the production process sectional view showing the production process which 
manufactures the display using EL display device concerning the electro-optic device of this invention. 
[Drawing 46] It is the production process sectional view showing the production process which 
manufactures the display using EL display device concerning the electro-optic device of this invention. 
[Drawing 47] It is the production process sectional view showing the production process which 
manufactures the display using EL display device concerning the electro-optic device of this invention. 
[Drawing 48] It is the perspective view showing the personal computer which is the electrical machinery 
and apparatus equipped with the electro-optic device same as the above. 

[Drawing 49] It is the perspective view showing the cellular phone which is the electrical machinery and 
apparatus equipped with the electro-optic device same as the above. 

[Drawing 50] It is drawing showing an example of the manufacture approach of the conventional color 
filter. 

[Drawing 51] It is drawing for explaining the property of the conventional color filter. 
[Description of Notations] 
1,118 Color filter 

2,107a, 107b Substrate which is discharged substance-ed 
3 Filter Element Which is Pixel 

12 Mother Substrate Which is Substrate as Discharged Substance-ed 

13 Filter-Element Ingredient as a Liquefied Object 

16 Drop Regurgitation Equipment Which is Manufacturing Installation of Color Filter as Regurgitation 
Equipment 

19.425 Horizontal-scanning driving gear as a horizontal-scanning driving means which constitutes a 
migration means 

20 Head Section as an Ink Jet Head 

21,427 Vertical-scanning driving gear as a vertical-scanning driving means which constitutes a migration 
means 

25.426 Carriage as a maintenance means 
27,466 Nozzle 

28 Nozzle Train 

101 Liquid Crystal Equipment Which is Electro-optic Device 

102 Liquid Crystal Panel Which is Electro-optic Device 
111a, 111b Base material which is discharged substance-ed 
114a, 114b Electrode 

201 EL Equipment Which is Electro-optic Device 

202 Pixel Electrode 

204 Transparence Substrate Which is Substrate 

205 Bank 

213 Counterelectrode 

405R (405G, 405B) Drop regurgitation processor which is a manufacturing installation of the color filter 
as regurgitation equipment 
421 Ink Jet Head 

501 Display Which is Electro-optic Device 

502 Display Substrate Which is Substrate as Discharged Substance-ed 
540A, 540B Optical material as a functional liquefied object 

L Liquid crystal 

M Filter-element ingredient 
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e) feft^ofei^tfgt^S^ 

<Di&gkmm\zi:z>7)v*iy-&^\t, mfLvt. mskm\z 

<fc o T^P $ n -5 % £ # 9 - 7 << )V ? \ZW T Z. t \z J: -o 
fc, R m , G (») . B (#) ©H^HWfi© 

[0 0 0 3] ELgg(CJ:S7JU*5-^«, 
«©*IBC, R (jSO , G Oft) , B <*) ©Hyhtt 

[0 0 0 4] tJE*. ^^-^-f ;W^©R. G, Bft<>£© 
ELgfOR, G, Ki3.Z<D&&<Ol&m\i!7*.)\>&n& 
t*«»6nTV»*. bd->b^*«^, C©7*h'JVy5 

[0 0 0 5] HOWH***-r*fc»K, ^tiS^ttffi-r 
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[0 0 0 6] Z.Z.X. -f >t>i?x.y b&\Z&-?Xby h 
fc^HTttfrr*. EI5 0 (a) fcfc^T, #7*. ^ 

)VW$.3 0 2©rt«S«g«K, H5 0 (b) 

T#*.£>. Z\CDm£\Z\L 0tJx.«E5O (c) i^-f ± 

?U3 o 5**-r*««nfcm'sy ht**-t >??iv h 

^yn0 6$, 05 0 (b) CD£61A l&itf^A 

2 T^-Ti 5 fc, 1 m<D/1*)lffi.t& 3 0 2 fcH UTAH* 
E (0 5 0 2 0) ±7k&2l£?3.tf*>. -?-ne.cD^ 

£©ra KJI&coy X)Vfr zmmmiz-f >9irt£tt y j 
*m £ «: tUT -3 £ <h Ic «fc o x%sm<SLW izy^f )V9 x 

[0 0 0 7] iO7^MlW>H3 0 3H ±S£b 
ft£?\Z, R. G. B^t*©#fi*V^t$SX h5-f 7 

nmrnxmrn-r 5 £ t ic^oTjgfifcs & ©-e 

Z\<DZ.£fr*>, 050 (b) KjjVf-f >&i?x.-y b^y 
F3 0 6tr«fcS-f >i7«:ffiMgtt. R, G. BC#fi* 
W5-f>^yi-yhMn0 6&R, G, B©3 
&ftf£»&t>frVt?>m?Tl£><. fLT, CftSCDO 

F^y F3 0 6 ^JJH^lC^ViTlOCDV-y 5 — 
-F30 1±fclR, G, Bf3.Eff>Z&Mm*W&?Z>. 
[0 0 0.8] iiZ.?>X, ItO'f^iyK-yn 

o GizwtvznzyXfrmti 6 o~i 8 omm.x& 

5. Jl^cDV-y— 4?— F3 0 lfcME-O'f >£5?x 30 

y F'v.y F3 0 6«k0t)*f 

T, -f>^5?xy h^y F3 0 6 £fflV>TV+f— F 

3 0 lCD*®»C7^Jl/^XP^>h3 0 3£^f£-T3B8 

-f >ifi?x.y b*\y F 3 0 6 F 3 0 

h^y F 3 0 6 TV-tf-^- K3 0 1 £*g*ia:fe£2£i£ 
-a-T^-^S* IC-f nttU Srfro Tjf Hf -5 z. t 

[0 0 0 9] dCD<fc5ft#8rCte. YU" 

— #-F3 0 1 tjtttSO?-?!^ F'Sy F3 0 6 CO 40 

^•TSfc*. 0J;L«1$1B¥1 1 -2 7 9 7 5 2^lt*3Vi 

t, m&v'sy m^^mu\zjiz>xm.mmzm^x 

[0 0 10] CCD^ffiKckfttf, 01;ttf0 5 1 (a) \Z 
Tp-t&^iz. &®.m%.\X6m<0^y F8B3 0 6£«i$g|S 
#3 0 7\z£-oX\S.UV!i\Z&ftir%. *LX. d©«& 
8B#3 0 7£m3mtimY^mj&£&W>t<1£Ui)<£>* f* 50 
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91A1, A 2. C9«fc5l;:±£g£*i§fc[IIfrc>T£-3£ 

[0 0 11] 

C^*^*bJ:5<h-r5gRS] id5T, 05 1 
(a) \Z^WM<D^m\Z^X\t. FS3 0 6 

*iS'j^^Y t.¥ft\zmm-znx-m.m®.<» ; 
> f 3 o 3 nomm, -r^^xi^^>hwe-v5 i ti^ 

xy K 7 F£^j£t*5;ii:te##KE$gT&5. 

[0 0 12] i©WBfe»«fc-r*fc«>, S5 1 (b) IZ 
iikTJ:5\Z. ^mU3 0 7SgiJ^^Y^bTA 
S0S: ! boT^$-a--g>CltlC«k^T^y F8C3 0 6 CD 

yx;i/raey^ivif-zi?-F3 o irtcoxi^^>hr^ 

5., JlcO^-g-tH. -?iJlcM/u^-y FSB3 0 6IC«to 

•rftseiitjst), -f >i7iitmcofcJ6CD^^rBiA< j e- 
co-rfts^cits<^stv^ras*^^-r^. . 
S5i (b) \ZTjk-r£v t£6 mmmo^sy h jlx v 

MV^J©-&C«/X;U5D^S<^-50t?, ±tHco-rft^ 

[0013] *&mt. ±%d.<Dfflm&iz&&.xtf.zti?t 

^•r^fcfeco^fftm^y b^ft<D7£&mm*:$sMiK 
-r-sttta^^i^co^a, «a%^b. ^©ujg 
*ft*3=fco;^-cosissB. tu-yjft*. ^©sais^ 
ii^i^coaiia^e. &e,c«i:s#«irtSTA'f 

[0 0 14] 

[«H*»ftr*fc»©#»] (1) SSKtt 
iH^J-T «k^»c^»t?>ft^fte.y X;P©BK*ift c ^-p 

^ f coMis/ xjpjwrw t>ntz-&*mzmt&®<D&. 

iS»CWI«^bT«l6lS-frTmiH*Mltta's^ F&«» 

tt tH#;co 5 * ©'>^ < £ %> v»rft36>-**WEiBE»r«:tB 
'sy F^ttJIS^Stffi^co^®»c»o«SlT*aM6<)»C#B!i 



( 6 ) 
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\ZB^TtttiMZ&miSitZ>Jjfa\Z*il,T&m?Z>Jjfa 

CO 0 1 5] £©%9!Ttt. *tfc©yx;wi25ij-r^j; 
5 crw s>ft*vne> / ;Ok©EK#iajK»oT*¥;w*i 

StU, d ©£3^16] bT *W> K^ST 5*fS] I'M 
oEfi*iaii:*fbT$gt5*(Sii:iS]WT, tetttblfci© 

h&£©p? hratry^»^— &sii-.5iifc**T£-5. * 
ttrattt^y FW^n^nm&istzVtmiit&zw, 

2<tzZ). mf^fk\z±^xmt&mz^imWi-z$> 

%ik&-?z>tifmt) i mffi-?z>. 30 

[0 0 16] fc*S> S-^TTStttH^ PO«ftMlft»«b 

[0 0 17] -t-LT, WROttWltU^y 
Htt, *K«KW— »«T**Jlt3W(fa; bV>. £©fit 

[0 0 18] ttftamft'sy Htt, 

raH@&©/X;u£*rr5£i)W?£bv>. c©«5^ic 40 

[0 0 19] JMSETtt. ttROttWttffl^y 

Ktt, y ^©#j*ffiBtf»HV»fcra— £ 
bv». ;L©®f£ir«fc0. HftojBSJStt^yHoyX^ 
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tit, «A.«^h5-r ^ai^-y-f^iB. x^^ajft 

[0 0 2 0] **WTtt. ttKOttttltfcUl^y 

*Sc©BBW:tH'sy K#*ttffl4*»©*ffl«tt*fttK»» 
■rs*rs»c#bTra*rftT?««-'r*«*t35cD, io© 
««icra-©«»©«tt#©«:w««*»eeic»i«* 
n> Ktt#©ttm»*w$i±-r*.- 

[0 0 2 1] *»©ttWM:ffl^y K 

«&w»»#Grfc*ft«ifc*#&fctt, III 

mxfa\zm&mtfczt£^m^&fttLii<DW,-£\zit. m 
«#«»iitfflana:v»««*4i;*iii:3&t&<, >ii&fcw& 

«tt*©A»fcH:ttia*#&n*. 
[0 0 2 2] S6t,.*»l!TrH:. tt»©KWB:tH^y 

his, itjBcjnrns^jftttfcat^TEaanfccii**** 
tiL&8i£t3.t>~r. m&?*amkm*>? wflwrck 
igia«fc««#©&»fci±aj&<#sn-5. 

[0 0 2 3] (2) *»9!Trtt* tttUTSBttflsfcbT 

z. t \zftu-&-v&z>. 

[0 0 2 4] (3) tttHf*«ttflsfcbT 
* 5-7-f tm«*tt*«tt#*J8V>, ttQfcttl* 
t UTtt»*»E»r*-»©a6«©-^K«:aiS*T* 

[0 0 2 5] (4) #B9nrtt, ttfflf*tttt#fcbT 
[0 0 2 6] (5) 2(s:%BJ-c«, 8SSl14*#-rS^«^ 

*zm&-fz>z\t.\ztt{%i>-£-z&z>. ■ 

[0 0 2 7] 

[»*©*«©»»] (fg 1 ©HiS©JgSi) iUT, 

w©*5-7-f ;w^©«jfc*ft*j:ix*©fijfie«©ai 
t. •E-n^©Mifi^»7 w «tf*fflViTM3S$ns*7-7 

^Ml:ot»TKWTS. 1216 (a) «, 
^©-SUB©»»©TB*jfi***WK*bTV»*. * 
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ft, 07 (d) 06 (a) <mi\-\l\mzft-3tzWi 
®$jfi£SbTV>-5. 

5. S&IC, *7-7-fMlll 07 (d) »c^r«k 
7-fHXM>h 3©±K&®JK4£ffl/lT£> 
IiCJ:^TI^$nTV55. £43, 06 (a) tt, & 10 

iSbT^-S. *#itt©#i8Ttt. <f>*^x 

V*>Y 3*i0!l5j53ft-2>. 

[0 0 2 9] 7^Mxl/^>h3H jg#te©&VMSt 
ioTEHiSftT h'y t- • VhU7Xtt«cM/i/£*g$:© 

in^®7^;^xM>h3(t ^-n^n*<, 
r <*) , g m) . b <w) ©5^©vi-rn*ufe© 20 

>h 3a</ft£©BBW£M^i&nTV>£. ClWiH^JtL/T 
tt. fll^tf, 08 (a) \Z^T^t>^^>7s h5-f 7*E 
59, 08 (b) t^-rVifct^S^lf-f ^13?>J, 08 

( c ) \ZTF.-r^t>i$> : z>y : )V5>mw3. £tf*D en-r v>«. 

trm^tbT^fcti. *«*^^.T««^it^AS©fi!l 

&Tth \ZU 5«5# Srlf-T. 
[0 0 3 0] ftT. 7*BE?lJtt. VHJ^X© 30 

*^J#£T|i^£&5E^JT&£. Sfc, *1f-f 

U etC9i«t5 3O07^MII'^ > h 3 A«R, 
G, B©3fet^^BH-fef 
[0 0 3 1] *7-7-f^lO^§§H *S) 
4. 5 7 cm (1. 8-f >?) HS©7 
>f ;^lW>h 3©*#3«> 30i!mXl 
0 0//mT&S. ^-l/T, &7-r;i/^Xk^>h3©W 40 
©fflBS, ^t)^^.Xlx^>hffit?^5 L «> #Jx.«, 7 5 

[0032] *^lJfi©^©*7-7-<;w^ i *7)Vt> 
7-&7K<Dtctb<D%¥mmt\sTm^z>®G\zn., r, 

G, B3<S©7^;i/^XP^>h3«rl"P©a--y 
bT lO©Biii£Jf2jS;U liSSil*3©R> G, B©WT 

nfriz>&tz\**n$<D&&&t>i*\zyt>£:mV{t£)\zmm 

2-&Z>Z.t\Z£K>. 7J|/#7-«a"£fird. d©t#, 
S?£tt©fcV>OTt*m»::«fct>TJ&J&£ftfcl$Sg6 «7*5 

yt^xztisXftm-rz. so 
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[0 0 3 3] ±3E©7J7-7-<;U* 1 te, MAtf, 0 6 
(b) C^f ,k7ftg«T&.5*Sffl©-7-!f-£«l 2 

a^tfjomsfts. n^wictt, *r. -?+f-Sfil2 

(*ilC^$tlfel!lSc©A7-7^;i/^^«K^l 1©^ 

n^nwssic^^-^w^^ i©i®#©/<:J-->£ 
j£f£-T5. se,!;, ^ft£©#7-7^;i^jgj£fig*§u 
i©J39K:Wrffi©$fcj-^U -?-n5©«lc»oTv 

2&®m-?z>z.t\z£r), <@*©#7-7^ 

[0 0 3 4] WT, 06 (a) K^-f* 5 — 7-f 1 

[0 0 3 5] 07H *7-7^M l©«Sto"fft«:C 
SJfflK&SMl'^bTV^. S-f. VtP-S«12©S 

*^6JtT»^«^^ — >K»J*T*. *&^tt/t^->© 
*&^©SB»7 te7-f ;k*Xk*>H3;W^£ft.g>fg 
«M7^WXI/^>H«TS5. 31© 

^S6ic«toT^$ns<i>!?©7^;p^xk^>h^ 
^«a^7©^qiB7jrsi^e>i-fc«^© s P0^-}£tt, mz. 

fc£3 0 (imx 10 0 umm&\ZWf8.Zn%>. 

[0 0 3 6] Rgg6te, 7-f^lW>«M«t7 
t:«5n5W«:i:bT07^WXW > h*m 1 

3 ©sssiisa±-r zmm&kztzr? «^vt,^ ©t&gi£ 

& c«j^«7^ h«jyy77^-ft^j;oT^$n, 
s e> »- j& u t t - ^ it £ o tjd^ $ s n 
s. 

[0 0 3 7] Rgg6©fgJ«^> 07 (b) \Z7jk-rZ? 
It. 7^J^Xl^^>h«!|SH 3©^8*&7^;W^ 

xk^>h^^7ir^-r^c:i:tc«t0, 

^Il/^>hf^fi»a7*7-fMxl/^>hOTl 3 
t?ase>«.. 07 (b) IC*5V^T> «F§13RliR (ft) 
OfiSft'5 7>f ^Xl^^h^mfc^U }5Ff 13 
G«G (idi) ©•fe*WT'57^;^Xlx^> 
b. -ebTf?^13B«B (W) ©fe*^-r57^;w^ 
Xl/^>K^4StTV^. **9iK*V»T 

[0 0 3 8] &74)V*X.U*>hBf£&&7\Zffi%.m 
07-f'Hlk^>hWl 3*^*^ftSi:> t — ^ 
lw«toTTif-SSl 2*fia)^.«7 orgs K;00& b 
T, 7^MlW>htf^l 3©»tatft«»S**. 

^©^»c«to, 0 7 (c) ic^-ridir7^;u^xi/ 

> h«!|SH 3 ©*ffi*^'>b, ¥SfbT-5. #m<oM 

'p*mv^m-£\z\t. *7-7 * )\>? i tisxi-ftum 
jPA^#e.ft«>*T, 7-rjw^xu'pt>h^i(sn 3<omm 

8 ©«J&i:-?-©^?iS8 ©JOl^t SrJSDjlbTUff 
JW±©ffi*llC«t 0, S^WI'7^;l/^XW^>h#!pH 

3©s^©^*i®bT^bb. £ftK«fcrh &m-r 

■5Sfi©7-fWlV^ > h 3 *<}gfi£$ftS. 
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[0 0 3 9] &,±\Z£Q. 74 )\>*rx.\s*>h3tiW& 

itm&v^nkzm v*T«sm 4 z. <D®mm 

&we>mffiMm-?\z, mgt6<Dffim&#myetiiiiLT7' 

otLT, BK©T»fc«JBM:Ot>-iaDl£vvtM'X© 
C r ft &fcSj£3tJi£^J*rs#-®l8jS©IH 

[0 0 4 0] 0 911 #5— 7*;i/^©JBJfigB**W5 

r* l-^w^s^ig-r^oT, (b) it^bfc 

flSttHJ^B©— SSjfiOJgffifcSSLTH*. £©S£Wtt:£H 
Sll 6H R, G, B©?-fe©lfi, 0tJ^.«R-fiCD7 

■y-s«i2 (He (b) mm) rt©&*7-7-fM 20 
©Rgtturarr*. 

[00 41] 09i:*^x. ttMittusBi 6«, mm 

?-7iy P'Sy P5IJ2 2£«*.fc'\«/ p3.-y p 2 6 

-f >&i?x.y h-^y P5»J2 2 ©fSfifcf&Wr^'y.y 30 
PffiB^fflgBl 7 vif-lfil 2©ffcfi£fWffl?- 
$££&B$I&£6 1 8 -f >9i?x.y P3&J2 
2 *vtf-S« 1 2 l:»l/T±tS^»$-a-5±t2EK 

^HJJ2 2 SV-tf-StRl 2 fc**LT»J»§MftS"8; 
5Ite3§Effi»^§i:ibT©I4;££KKS!igfi2 1 t, Vif 
2 fcBtWttffl&B 1 6rt©Brft©fP»ttBMK 
*&f 5»«#j|6gfi2 3<h, ^bT^fiStttaSBl 6© 
£/K!©IWffl*5]-53>hD— ;P£i2 4tSft5. 

[0 0 4 2] ^2/ PffiMMttl 7, »«{£BIWffli£ 40 
■ 18, -f >*J>i9 h'sy KM 2 2*-7tf-S«l 2 
fc#LT±jfe»#»3tt*±jaEBfl»£Bl 9. ^LT 

Mj&EBM&B 2 1 ©s-gBte^-7. 9 ©±»cia:B$n 
-t-ns©&^Btt^sfc^i;T>!7/t-i 4tc 

[0 0 4 3] -f>*?iyKs» 2 2 tt, 0|*.tfBI 
2m*?J:3£, UK, *Sllfi©^fi8T?tt6<@©ttJ»llfc 
Iti'vy HtLTC'f >*5>xy P2 0t, -t-tl?. 
©-f >*5>xy h^y P 2 .0 *B^T«»r*«»¥R 
tLXO^t'J-r^25t$tUXH5. ^'Jr7 2 50 
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5tt> < >*i>iy hAy H 2 0 t»»t^ttlt-f 
>^?if h'N-v P2 0<fcD V>L*#V>7Vrftfc-5[H] 
flR**U &-f >7i?i7 K2 0tttnt.OA© 

*icAne,n, ss>ic*>>> «*?w-t©te©«6fe*g^ 

£©&*£-fc-g-C£t>TBI£3n«. 

2 5 fc*fr*-f >^x v V\y P 2 0 ©&Bd<IE?6l;: 

<» WiSJEAKJcoT-f >?>7ij» P>\y P2 0 £H 

[0 0 4 4] -f>?-7i-yhA->H2 0H «*.«H1 
1 \Z^-T£7\Z. mk<DJX)V2 7 £Fm\ZM'<Z>Z.£ 

\z&~?TBi£2ntz; X)V$i}2 s&wr-s. yx;u2 7 
©*««*.« i 8 o m~c& o , y x;p 2 7 ©?ls««»ia 

S2 8tfmXa5l3 1 ^ X)V 2 7 ffl©/ XJHf y =f-\tmX 
«14 1tfmt*5. 06 (a) *5<fctf06 (b) \Z& 
V>T, 74 )\>$ liScfcUtVlf-SSl 2 

^^73f6]X^<kUT-?-n»rK32-r«>I , J*«75(S]Y«H 1 
1 K::feV>T0jfc©ffi»3 !C|9:^$n-5. 
[0 0 4 5] B2fc*SV»X\ &-f>i'-7i5/K'yh , 2 

0 a, -ene>*<wr-5 y x;i^j 2 8 oMfofrfaK 0 (s 

^7jft> *t=lr*UyS?2 5 ©fi^fl|©<f»»C?tt 

-f >{/*?x.y h"sy P 2 0 ©iH^iJ7jl6llft) K 1 fc*fbT 

^Se-r«^-r-5«t5fc, •?•©** Uyi? 2 5IC®0# 

0 1 IC^T J: 3 -€-©*■*- U 7-72 5 ©(f'frittigsiK l 

75^S^S«k5»cjaB^$n-5. -Tfcfr-S, =&/X 
;^J2 8«, ^*7jf^lcMbTit^'Xf*^iiJ^*73r6] 

y \zmlxm& 9 -e«#*T5«^irffiBi9:^s n-s. 

[0 0 4 6] -f>J5>iy b^-y P?lJ2 2ttX75I*]^-7 

vtf-*« 1 2 *^*-r-5A«, i ©^ae©ra»c< > 

s> P2 ort©igsc©/x;P2 7^e.M*?s<jiwistuj 
-rs^tir«to. v-tf-s«i 2rt©Bff^Blc7w;u 
^Xk^>P^&#lp$-a-5. -f>?-7iyh 
2 «B«M*77l6lY'sfllf)£IESS, mx.\ZJX)V 
m 2 8 ©IiI^iE77 [S] Y dS» ©S S © 6 ©s S * h < 

^ClilCtD, -f>?-7iy h^y P?iJ2 2 JCi^3E* 

*ttB€rfi)f^©ra^T-re.-e--2> C tw #-5. 

[0 0 4 7] f*0-1'>7-7i7 P'Vy P 2 0«, 0>J^. 
tf. 013 (a) *iatHl3 (b) \ZJR-tf*lfflffi&$: 
Wr«. <>!?-7iyhA»;|«2 0H, 0tj 

^.«7.^>ix7.si©yx;uXk-h2 9 1, fticjw 
-r^si()«3 it. -tnsssvifcs^-rftttftctfcw 

«»3 2t**f*. ;X)17*U- h 2 9 tJSKjffi3 1 
i©W»C«, tfc«aWT3 2KJ:t>T«»©-f >^*3 3 
t«ffl»5 3 4 fcftCJMtStlS. *»©-f >i7^3 3 t& 
MO 3 4 t«ii8S3 8S4MTSV>£i£aUTV>*. 
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[0 0 4 8] «Sd«3 l©aBJrfctt-f >?mi&K3 6*< 
jWftttSn*. dCO-f >i7«^S3 7»iR> G, BO 

*>h#»Mtt«SD 3 4fc3fe*U $5KiIS&3 8£ 
[0 0 4 9] JX)WV-Y2 9Ktt, -f >*S3 3 

-f >^»3 3*»j*r*H©*iBKH. £©1->^3 

«. JlO-f >^ftlJE#:3 9B, 013 (b) (C^T £ 5 
K, JE«*T4 lfc&tffcCft****-*-*— **©*B4 

2 a, 4 2b&rTS. BE*J|tT4 H4AW4 2 a, 4 

>h#»M**tt»B 3 4»61K3 8*ii^Tf 

3 3^MAT-5. 20 
[0 0 5 0] ^ClC, JE«^4 l'v.©iim&»l»'r« 

<h> iOEfSf4 1 tjg|&«3 1 £tt#fc7G©HM*^ 

s*. cnicto. -r 3 3 %7zx>&mizmz>?t 

©> -T>^^3 3©rt<B»C*S7-f^Xl^^> hW& 
M©JE:*J*t±#?-U /XJl'2 7i^yD ! -Ml2 (0 

6 (b) 0m) ^&]rtT7j )i>?3Lux>httnMi)m 

*8 tJ5toT«Wr«. ft*5, y*;i>2 7©W2I*fc 
ttJ 8 ©J»fi**» 0 2 7 ©flJB* D ft if* 

*«f^y*li3&»63St*»-f>^H4 3*»»»J6n*. 30 

[0 0 5 1] BIO Kl* WT, FffiBM08B 1 7 
«, F'Sy r^J2 2*®rtlHlte$ii-^ a ; & 

-?44t, -f $>x y h-^y HJ1 2 2 «Mj£ft:ft3l 
Y t5pfrft«!i»lsl 0 fcSABlESttS /3 4 6 £, 

O^fiyK*; 1*5! 2 2 *±j£B*flfc*FfTfclMR 

imoicjgi!i[Hite$ia-sr ; &-^4 1 1. ^vx^otn? 
x ? h^\y 2 2 *±T*r»i^¥fT^roj$-t*-^ Z 

?4 8i:*Wn. 
[0 0.5 2] B9»Cjj*Lfcgfcffcfi*!lfl?lgfil 8tt, EI 
1 0 tC*5V>T, Tif-SS 1 2 SfJii-Sx-^'JP 4 9 40 

9^-^.5 It B9lCjicU%:£;££K 
BSB19H:. 01 0 t^-TJ:5»c, £j£SKfrl*lX'vtt 

5 3ttrt*T*ux7*-*jWWft*-*fc*fcx*H" f 

[0 0 5 3] *&, B9(C^bfcIiJ^SKS)jS®2 1 

a. El i o \z7ik-r «t 5 MjfcafeSrfliY^jetfSYtf-r 
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bfcYX5-f^5 6 t€rWfS. Y*5-f^5 6 tefljS 

fc»-aTSJj£aE*(ftY^¥ffiMft"r*. 
[0 0 5 4] X*5-f ^5 3^*5-^5 6rtfc*3Vi 

*/wxw*irj::>Ta*tt©BfiAKiH»**MM;:ff 
%ot, XA5-f ^5 3fc3assnfc-r 

-^4 9©U3feafe&rftY±©ffi«ftif**llHfflK«fp 

fc*S, -f >9i?x.v b-^v F?H2 ^ 

[0 0 5 5] B9&s%lxfc£K{Kil&gtt2 3 tt, V-tf- 
Sffi 1 2 eaS-rsStiUUSffi 57t. Vtf-aWE 1 2 
Dtfy h5 8 tSrWT*. n#yh5 8tt, 
«Hfc2fcV»ofcH:fiHl::B*ns3Mt5 9fc. S 
£ 5 9 lCMbT#^ad-r^#Ktt 6 1 t, 6 1 

UT0l6"r*ISl7-\i. 6 2 t, S17-A6 
2C*fbT0l6'r*JIS2 7— A6 3i, S27-A6 3 

©*«TBKi«»t &n&aft«^y f 6 4 t&wr*. r 

*/* ? P 6 4 ttffift R 9 1 ft £ £ J: o T 7 1f--£IK 1 2 « 
R*T?#5. 

[0 0 5 6] B9K*SV>T. ±j&gmW)$iM 1 9 fcJ:o 

2 ©«l^T-CSoT©J«:^iEBtiS® 2 1 ©-^©JKS^e 
(C. =^^-y tf>y^B7 6^m i J-=>^Sfi7 7 

F W 2 2 ft*»f *fc«>©ft«l"r**. W^ff 7 8 « 
-f>^^x-v h^>v F5<J2 2l*3©f@*©/7:;i'2 7 (B 

i i#b) fr&tfciiisns'f >^©^8©a»*/x 

7 6HO^yi»; h-Ay F5IJ2 2*«^««t8lC**t 
[0 0 5 7] -f>myKj» F58 2 2©ifi^lC«, 

78 2*<T-»f-ssi 2*i®^-r#s{t®»cffii9:$n 

•5. 

[0 0 5 8] H9CSbfc3>hD-Ma24tt. ^ 

I6 7tl/TO+-#-Ht, 8S8StUTOCRT 
(Cathode-Ray Tube) x-i'Xyk'f 6 8 tSWT*. ± 
ffi^otyW. B 1 4 iCaVr J: 5 \Z. 
CPU (Central Processing Unit) 6 9i, =&ffl*f8 

5. 

[0 0 5 9] BgiC^bfc'S-y KttBMfltt*l 7, s 
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£&bi&hb&b 1 8 . ±}£&®m&m i o . ®£&msh 

SB2 1, 43£0^>£v?xy h'Vy h'?*J2 2l*J©ffm 

if4i (013 (b) #m> zmm-rz^y vmwm 

8S7 2 ©&«8§§te, B14C«V>T, Affl^<>?-7 
x-7.7 3*«fcOfA7.7 4S^bTCPU6 9 fc&gg^ 
fl*. »«&*SgB2 3, CRT 

f-fXyK6 8, «^5cf?7 8. i/ >^S7 
7^+t.'^>^17 6©£-®gg*>. xmtto 
?-7i-^7 3£J;tfA*7.7 4^l/TGPU6 9 IC 

&2^sn*. io 

[0 0 6 0] 1*«ettH»fc7 1 fcLTCD^tUtt, RA 
M (Random Access Memory) , ROM (Read Only Memo 
ry) &££V>9fciftMM : EU-t>. A-Ff-f^f, C 

flSftttB&Bl 6(D8il^©$!lffll^J(S*nE^$tlfcyo^7 
AV7h*IEtgT^tBtS®^. 08lC^-T#a©R, 
G» BE^^Ht* SfcfeOR, G, B0ft01fi©7 
1f-»«12 (0 6#fi) rtfc:fcttSl!tttifa:B£&&T r 
-^tbTiatlct- Sfc*©|Stg®«-^. 01 0tt*5ttS 20 
Bi^*73rSlY'v(DV1f-SS 1 2©IiJj£g:f£Sjffi£fHtgc 
TSfcfecDlStlcm^, CPU6 9©feJe>©9-^XU 

[0 0 6 1] CPU 6 9tt. «HieiftiK»7 

xi^* > him 1 3 *ttm-r*fcje>©$!i©*ff 5 ■£>©-? 

*f^ff7 8 (0 9^88) ftJBUfcBBWfeftSIBT* 

[0062] «Haaf«t»u<»«-rn«, -r>*s? 

K?IJ2 2*«M©fc©©SJJHffi«'S'fes; hf 

«fc©©ffinnttttBatfMB&. <>?-7iyhMH 
«2 2 *±*3!E^rraix'vBfjfe©jaaETrjfea»»s«*fc 
©©«»*jWf-r*±j£aEiw»aoitaJt, v-tf-g^i 40 
2 * steS7j (Si y -sjjr * ©m jfe»fi«»t r -a-* fc * © 

y h*?"J2 2rt©*ISc©yX;W2 7 05"feOHfn6ff» 

ttiftv»o&#a©«i»«»«*#r*. 

[0 0 6 3] fc£, *SMB©»»Trtt. ±gS©&&^£ 
CPU 6 9 4IHTV7 hWfc*?lf 
±I2©&^tg*tCPU6 9*fflV>«tV»*ffl©*^EIttK: 



[0 0 6 4] fi*T, ±SE*8/*^Sfc*«ii&lifctB8fi 1 6 

©8df£*0i 5 cst? n— 3^- h \zm^5^x^mt 
s. 

[0 0 6 5] *^l/-^KJ:**«lfl!ACJ:oT«WH!t 
ffiSBl 6 **J", Xf-^7"S 1 

[0066] mft*fc^-r 5 >4f**stf*-r*i« 

Ur5/7'S2T?YES) , 01 OOAy Ka-y h 2 
6 £±£SSK1!j&B 1 9K«fcoT0 9©«T?cf|2 7 8© 
BrSTrfMftStfT Uf y7"S 3) , 7X;l/2 7*»6tt 

(Xfy7'S4) . fbT, /X;P270-f>^ttffl# 
teit^-toitT, #/X;i/2 7 fc*fj£T*JE«iii^4 l \z 
BHiDffcBffifcWtt-*-* (7>T77'S5) . 

[0 0 6 7] £©&> *u—=>^-r s>^#nj*-r 

ntf Ufy7"S6TYES) , A^Kaz^h2 6 4 
±7&&mW}&® 1 9JC«koT^'J-X>^®7 7©S)f 
iT^WiS-e-T Ufy7 , S7) , ^©i7 u-->^g 
17 7lr«fc-s>T-f >^v»xy h-\y h*?iJ2 2££'J— 

[0 0 6 8] aftaiJft^<5>^^U-X>^-f5 

o) , ifesv^tttn^cjia^TLfci^ica, x-r- 
y7"S9 fcfc wr, 0 9 ©ssgy&iis 2 3 ^feifjs-a- 
Tvtf-ssi 2£t— 3f;P4 9'N{K*&-r-5. ^wit 

S«iR#g|55 7 ^©Vlf-Sffi 1 2 F 6 

4C«tt>TK§l«^T*. ^1-. #P?«|6 1, miT- 
A6 2 43.£tfg£2 7-A6 3 ^Wi^X^—^WL 1 
2*5 L -^;i'4 9ST1R^L^ 3 £> IC^-^4 9 ©H 

Hfic*e.^i;je>§a:WTft*tt:©*ae>tr>5 o (01 o# 

-*ffil 2©{4SXV'S:l»±-r*fcfe, SS$Mft5lfc2© 
#S(t±oT-7-tf-Sffi 1 2 *^-^;l/4 9 

[0 0 6 9] 0 9©*kffl*^7 8 aCi^T-? 

If-aSKl 2S:tB^b^*t?,, 01O©e ; E-^5 1© 

JW4 9S:®/hftS¥ffiT®rt[5Ite$-&TV1f-»« 1 2 
*tt®**f* Ur-^SIO) . £©&, 09O9A 
y hffl?7^7 8 1 lC«J;-pTV1f-g«l 2 4«fgL^*< 
e». -f >?-7i«; h'Xy h?iJ2 2»C«t-s>Tffiia*M^-r 
•5fi:S*^irJ:oT^ft-r* Uf7 7"S ii)„f 
UT, ^tERKSBl'9«J:mn3£3tEKIbSS2 1& 

wssffle^Bft-r* Uf-^s 12). 

[0 0 7 0] ^©t#, -T>i7>?x>v h^w H?iJ2 2 
0 1 1'^TJ: ^ tr. ^©** »J r 72 5 ©tp^lftK 



( 

19 

5. £©fca6, JX)Vm2 &t)H>{7z?x.v b^y bFI 

2 2 ©I'J;£g7jf6]YlC2#bTAg0 T^-r^«k5 ICE 
&$ft<5. otlH »#©«ESSl!fcttigfi©«-&»Ctt, R 
Q'&5SX)V2 7 <Dffl<Dmffi-Z&Z> S X)mZy?-t. 
mK)&?7<<)l'f'X-i'*>b3-ri3.t>-t>7 4)l?X.U* 

-f>*5*xy b*oy 1**2 2£±£ 

b#gi x mms s «■* t * , y xjm My? <omfsn 
< ?ft*«t 5 K-j-*;fc»©iiBT*s. 

[0 0 7 1] 015 <DXJ-y 7S12T?< >7 5?x y h 
a?» HJH2 2 3S*»HM»ffiBlcB*»nat. ■*•©&, 0 

1 5©^f5/^S 1 3T?£;fe£;£tf]X^©£;£2E*<IB$6 

sn. raWFic-r >^o«:a*«BB»sn*. &#«ic«, 

0 1 0 CDSBMUbKB 1 9 **fP»jbT< >7 $? x y h 
*\y H5d 2 2 56*0 1 <D^^^(fiIX-N.— ^OiSStflliS 

;i/^x^^>h^^7t^-r-syx;u2 7*«aBt 
b/tt^ic-?-©/;*;^ 7*>£-<>7'r&:b-5:7.Y Jk* 
x i/ * > h tm # & m s n t 7 ) x v * > b &&im 

W.7 tfimftZtlXy 4 > b 3i)Wl£ZtXZ>. 

[0 0 7 2H>i'^i'; b-^y bm 2 2 li, vif-g 
« 1 2 IC*fT3 1 >^©^SE*^7-TS t (7.5=- 
y7°S 1 4TYE S) . Se^tbbT&HS&B (a) ^ 
BBf-S (Xfy^S 15) . ^bT3S(C, -f>7-:? 
h^y K5>12 2te. BJ;£*ffi»jgB2 1 iCkoTB 

Wi £ tiTS'j***("i Y's tb 5> *» b s nfcM ££ 

S, ^^^©yXJl'^ 8©£i^©:g$©glJ;££7J 
^^i]Yfi£#fc*WWr•5 (Xf'V/S 1 6) . fbt* 
(C. £jfeB*J;tf-f >^BfcW**«lt)3gbTfTtonT7^ 
;i^xb* > bT&fo/mt$.7-fr-7<()V*i>?.\'* > h#** 1 

3 ic«t 0x11* snt7 w ;i^x > b 3 *<j£j&£n 

•5 Uf^/S 13). 
[0 0 7 3] KiOi^O^vJi^ b-^-y bFI2 2 

ic j: 5 7 w x v * y b 3 <Dt&wftmi-?*f-&m i 

2©^l;»UT^7t^t. (7.5^ 7*S 1 7TYE 
S) , XJ-vXS 1 8TV1f-S1£l 2£S««*&1£® 

2 3tC«fcoT, £fcteSi]©j»i£fl8Sglc.fcoT, $llg&© 

v+f-gfci 2*^ffl5^m$n«.. ^-©&, 

S1TNO) Xf-^S 2^M-r>TS'J©-7-tf-*Sl 2 
iCtt-r^R, G, B©-5-£©lfelcM-f5-f >7ttWfe 

[0074] x^is-ffrzfcmmTvmTKW&zt 

(Xf'y/S19TYES) . C P U 6 9 te0 9 ICi5V> 
T< >9i?x.y h'Vy K?iJ2 2 ^f^>^g®7 6 

©ff*t?j)&jibT, -e-©+-v>e>ygB7 6ic«koT 

■i>i7'Jx.y b^y K51J2 2 lC#bT**y 
£ifi-f Uf«;/S 2 0). 
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[0 0 7 5] JW±»C«t0. fty-UW 1 
R, G, B3fiOp%C9f lfi. #J;LfcERfilCOV>T© 
/^-X>£W&7T£. ^©&, -71f-S«12* 
R, G, BOf 2fe, «*«Gfi*:7*;l'^Xl'.*>h 
»»fr*«»ttaj8B 1 6 ^m&VXG&OX?-- 
>^*fT5. Se.lC. gi&WlCR, G. B©«3fe, #J 

*.«b 7 w ;^x > h*f»t-r*«??»i!tmefi 

1 6^JSftjHbTBfe©^^-x>y^ef 5. JiniCJ; 

x b^-(zmmts.Eii\,^it^m.<DR. g. b©k 

10 y b&m*m'TZ>l}7-74 )VP 1 (06 (a) ) ***g 
[0 0 7 6] **^-7-<J^ 1 Sr^ft^fi©* 

7-^©fcj6ic«v^fe©i:-rn«> 7-r;u 
■ 9 1 ©ss»c«s e. ic«ffi^E(fi]jK^ t**i«/i^n^c: 
ticfts. j e-©«t^^«-&, ms^iBifiiig^^ssis-r 

SWlCV1f-S«l 2 $«J»f LTf@>if (Dtly-yj )\>* 
20 1 *^)DffibTb*'5 fOt»ia&i:Of^lS 
*i#«lCB@UC^^>. ct^T, -^©«k5^ti^«c«, V 
tf-S^l 2&^)8lfbTbS5©'T?«^<. 

vif-*« i 2 *«)»fTS c: b Vi. 

[0 0 7 7] ^±©«t5lC. *mfi©^lC#«.*7- 
7-r;U^©m3fi7jfefe«k^K5g^BlCJ;n«. 011C^ 
-Ti^lc, Mo-f >^ H 2 0 It 

«jt#H:tLTC9*t , Jyy2 SICJc-pTV+F-aiSl 

2«r^s-r^>p^ic-?-ne»^©'f >7^x-v k 

30 2 0©7X;^J2 8*->e.-f >^tDT07^MX^ 
>h*mi 3€rttffiT-S©T, lfli©^^ F««tt*« 

viTTif-*si 2 ©*®&^*-r?>«-&ictt;^.T^aE 

[0 0 7 8] S-'f >7^x «v b^sy H 2 0 «S«J^ 

S7jftY»C*frbT£&0 ©«»KSBTr±jfeaEfttf 5 © 
T, *-f >?-7iy h^y K2 0 Icj^-T^tg©:©/ X;U 

2 7©yX^t!y5 L *-71f-Sffil 2±©7-f^^X 
U^>h^fi£«g^7©ra©WRg. -r^t>-6xl/^> hffl 

40 tf^^ic— St^-fr-s c:t**T?^^>. d©«k^lc, 7XJU 
Pel t! i: X V * > h F^ tf y f- £ Sr^M^ W (C-Sc $ -Br 
ft«, SX)W12 8 4IiMag77(6]Y»c9lbTffiBSiJ«-r 
■5i^5A^«t < ^©TJiHB^T'&S. 

[0 0 7 9] &*5, **JE©^T?«, -<>7i?x«yh 
s\y H2 0*^^ 'Jyv?2 5lcH^$n^©T?, BAA 
BettHB©*^'Jy5?2 5lC^bTiaSi-fS^. U 
o T, v-tf-Sffi 1 2 <M©x b><> h K tf y ?*^^b-r 

&e*miXgZ>tti<D**VyzS2 5€rffiV^i^S*^ 

50 
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CO 0 8 0] 3 SIC, #Hi6<OJgSgT«, *+'J7^2 

^y H 2 0 &4S&3-&5©-?. v+f-Sffi 1 2 £i&t*tt 
<©yX;U2 7 tv-tf-gfcl 2&e>m^M<D;X)\'2 7 
£T®Eltrm**y y3?2 5 ©£#£^$1* 

e-rs©-?, -r h*\y h?ij2 2 43«fctf;m£ 

gffi©g&£#fc;*;S<fc;3 (CSS tf. 

[0 0 8 1] ft*5, #Hifi©J£gg©;*7y — 7 -f ;!/:*©§? 
jfttt**J:CX-tO«JS*ftTrtt, -f >*5>xy h?>J2 2 

CO 0 8 2] #Sg 1 ©SlJfi©JB5SglC*5V>-Ctt, i£6^ 20 
bTj8fttt©ft^»fl&#!ft£fflV>;fcai, jgfttt©R«g6 
t bTajfettOHflKm**! V>5 H £ <fe 3 A,5Jf|gT 

©&MI8I& 5 v > te^Bi^m £ iftttx Xy y * v 

[0 0 8 3] £fc, *&l<DnM<DMm\Zj$\,*TlZ, 7 

7» , M (Vtf>;$0 , Y Win-) £SfflbTfc 
&2it)fc\,>. -5-©^i-&»ca6-pT«, R. G, B©7^;U 

[0 0 8 4] 3 SIC. 1 ©HJfi©^t^ViT«. 
^6*7* hUV^77-<-ICJ:oT^bfc^ * 

£JE^-T5 £ t fe pJIIT^S. 

[0 0 8 5] (31 2 © jUS©J£gl) 03lt *ftBB\zm 
5#y — ^^©©jg^fefc.fctf^M&agg©*!!!© 40 
^©JE^lC.fcoT'f >fi?x.y b*\y b^\2 2 £fl§V> 
TT1f-S«l 2[H<DX : 7-7<< frfBf&mm 1 1F*J© 

)\>i?x.u*>h&ni 3«rttaic«koT^j&-rs«-g-* 

^SCWlC^bTV^. 
[0 0 8 6] #SUS©JB^(rJ;oTllJfi$n-SWOX 
0 7 IC^bfelStrabTabO, -f>i7tt«©^ 

[0 0 8 7] *ft2&4>K?tt#f B 1 fc^ bfcftWHUS©^ 50 



"\y K2 O©«^ifilr5fe^*J0^.fe^i:Tfab-5. A# 
MKte. H4fc43V>T» <!<<?©< >y">*xy b-^y K 2 
0i*t'J^^2 SIC^l/TO^vJi^ K2 0 

©^fr$ftK2£^k£bT£^N©,£5l::im&(iJfiE, f 
^Cfc)-feF*iBlHlfepJgUc^-r^. ffl^flD-f >y->> 

i*; h'V? H2 0 £*-r»J y5?2 5 KttbTfcBiPTfTfc 

&-f£. *+Uy5?2 5fcyX;i>aJAflE*9«g 

©83 *5=tz// X)i>mmffi®wms 8 4 &#irr s. 
[0088] s X)vm$i&.Mmmw.% 3 a, urcx 
;i^j2 8 *«»jfc*fctt— fgiciww-r 

5fc©T;g>5. iiwyXJl'JiJAS^Jffli^es 3«ffiJc© 
«lifitJ;-DT^-r^^)*t, #J;Ltf, y— ->>y*-e&-5 
y5>2 5lC^N©.t-5^SF*3l5IgpJtgtCS0# 
l^tlfc-f >^v»xy b^y H2 0 S/^PX^— 9^ 

nm^.ftitmti&mmm^iz^vxmmzmm.-r^z. 

©m^AS<B&$!lW-r-5^tlrJ;r>T#yX;i/?92 8C5 
±IS«i^ii©tli^*ft* D y trVtmz&n-?Z> Z. iz\z J: 

t), =&/X;i-^J2 8©ffl^se*#s©ilicHS^ 

[0 0 8 9] /X;HiJ!i.TOMiei8 4tt 1 ffft 

4ttffijg©«ifilcJ;oT^-e#S*t. «jttt. ^gip 
(D^\z^r—^->^-r*h^'7^y s J2 5»c^y< 

»Bjtt»csio#ite.nfc'f >i7v?xy h*2 o*/i 
[0090] *$m<Dwm\z&n\-&. m^osxiwrn 

&MW&m.B 3 «rf^«i3-a-T0 3 \Z^UX^yi7-Jx.y 
b^y h*2 0*^qiN© e k'5lrgaF*3lEie$ii--5c:tlc«t; 
5. <f>iri?x.y b^y H 2 0©^ffi«^S 9 «Hfl! 

bx, /X;w?ij2 sw/x^rahfy^^-^if-Sfii 2 
±© 7 w x > h j^fig^ 7 ©x v * > h ra e y 
^t-scs-frs. ^-bTse.1^ 04©yx;u?ijpflBs$!i 

3J&B8 4*^«j$-B-Tia3lC*3^T'f >i7-^xy 

<^ H2 o©r B i©rafi?*sigiibT. svMci^O'&^yxJi' 

JIJ2 8©^SPI^±©/X;i'WESt*v-!f-SSl 2 {H© 
[0 0 9 1] CtllCiD, Qm<K>JX)im2 

> b m if ? ^ic-ar-s y x;ura e y ^**-r -sa^ b 
*nia©jgsnc«tntf, m©-r >^^xy h-^y 
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2 2^<DjX)vm\iy^^m^.\zm^-t^z.iL\zxr), 
[oo92] ($g 3 ommv&m) 0 5 «, *&w\z& 

1 rtO&7<fWlW>l«MW7M i^-ffcb 

*|-&€;^6*l^tTViS. 10 
[0 0 9 3] **K©»ttlCJ:oT5*!fi*ns«l»©X 

*K^S«^fflgBfc0 9C*bfceB£««tWK: 

[0 0 9 4] *SIJSw^Sg^igi*J;r/0 3tc^bfc5fe 
OHi©fI t JlfcS j&tt. y xji^j 2 8 ©4«£Wt& 0 
*i&yX;u?>l2 8-e^:€?$«|wii;Tabs^M^r6]*ty 

ftfcioTfc, 6ffl©.AX;U5iJ2 8*-71f-*«l 2 40 
[0 0 9 5] fc*5, *SttB©»lfcfcWbTte» BBlfciR 

t>-e€r«u -2fe*v>«, 03tt^bfc«k5lr, ;XWJ 

2 8 <dm&&& e & j; j xjwmmM&mffivimuM 

[0096] (g4©«j&©»tt) 01 2 a, **9nr 

fflHS-f >JJ>i«; Kj» H2 O©£flj?0!I£5SLTV> 
■5. CCtSf-f^yiy r-Ay K2 O#01 1 fcjf; 
l/ft-f^^i'; h'Sy h*2 0 fcJlfcSjStt, yXJl^J 30 
2 8£±£SE7jftXlC»^T2^J»ttfc;i£T!*-6. £ 

^XV^>h#»l 3*«l&f SCfcj&tTT**. £©& 

y xju 2 7 raic*5ViT-f > ? Qtmmz/tyy 

* 1 ©3fc^»tt*¥B«fc*S— fc*-*£fca«T?**. 40 
[0 0 9 7] jfc*. **MCD»«IC*V»T, -i>9'Jx. 
fK? 2 2 ©«f»<M*K 0 ttffljfeafcfrGlYlCttLT 

StiOSXM 7H*f'Jf?2 5 ©«t><jUK 0 fcttft 

[0098] ms (D^momm) 0 1 6 «. 

JBV»M» f ;ii»hv; F 2 0 ©5 &Kfl&©jE»«fe 
*LT^5. £©< >9*?x.y b-^y b2 0**01 It 50 



jKf-f h^y K 2 0 t*&*^itt» Rfi-f > 

i7&ntm-r5yx;^j2 8 Rt, Ge-r >^*ttm-r5 

/X;P*l2 8Gt, Bfi-f >^SttUit5yX^12 8 
B tViofc 3 ISOy XJPJIIS 1 SO^ >!7-^i y 

yH2o -t-ne. 3ii©fn^ni:0 

13 (a) ^J;tfH13 (b) K«Ufc-f >^ttffl** 
K\t. Rfi/X;MW2 8 RC«j8:r*-f >^ttffl*lC»4 
R-f>*«l&£«3 7Rfc»|*U GfeyX;W?iJ2 8G 

c»«r*-f>^tta3RKttG<>^«*es«3 7 g* 
s. 

[0 0 9 9] **llS©»flllCJ;-3T*KfiSn*«WOI 

tfflv»*««r«:HJSE«%>i6*»fc»aia9 

HUT?*?). 

[0 10 0] 01 lfcjfcL&*16©JgfiSTW:, -f ><7^ 
x y P 2 0 iZ 1 ««©/ X;|/*I 2 8 **KW6tl* 

rtfttTf&ofc©"?. R. G. B 3-S»r«J;cT*7 — 
JU^ 1 *JgjS-rsiSKttH2^:Ht^L/fc'f 
hA-y K?J2 2*1R, G, B©3-fe-e-n^ntroviT^ 
BSftT^&w-nafcs&v*. cntctfu hi6k* 
-r*rat©-r >tr&x.? b^v K2 0 &mm-?z>m&\z 

h'Sy K502 2©±^ffi7j(6]X'N©llHl©^2E 
CtoTR. G, B©3e*|5P#»;:-?1f— g«l 2'v^t 
*3■^^6^:i:a«■C#*©^^ -f >9&3iy b^y HJ0 2 
2ttl-^A!»t«f6«bT*WiS0<5. SftO^X 
JUJIJ2 8 WRf^Ttf-ayg 1 2©7w;U^XP-^>hJg 
J*«*7©fc!y^fc£3»£\ R, G> B3fiC^jT 

[0101] <gl 6 ©£tt©J*aB) 01711 
«*««**««©-« t bT©}|£|igB©3SSSgB£ 
«V»fc«J6*ft©-*tt©»«*»bTV»*. 0 
1 8tt-t©KJfi*ftKJ:t>T«JSan*ttft«i«©-* 
Jfi©JgfiB*^bTV>S. H19tt018l:*lt* 
IX-IX«lcaofc*»»B©»riB«IJS**LTV»*. 1R 

»e«©Bjs***j:^«ai6«©tawir»atoT, * 
r, -?-©S3fi7jteic«k^Tiaag$ns^ftSB*^-©- 

[0102] 018 ir^v^T, mmmm. 10m 

1 0 2 fciNRtflc? 1 * Xt bT©®ft®id^ I c l 
0 3 a&ZZfifc&mim I C 1 0 3 b«SI£iU E^t* 
ftSftLTCFPC (Flexible Printed Circuit) 1 
0 4t«lWH0 2K8Dtt*. ^ffiSB 

lois, ww** i o 2 vmtsmzmm&fB. 1 o 6 

*j 9 5 < h t LT|9:lt ^> i t \Z «k o TPfiSES n*. 
[0103] ttfi/**;U 102(1 SlSKl07ai: 
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Sg2S«l 0 7bi*->-JWl 0 8»C«toTfiA0-g-fc 

S«l 0 7aifcHg2S<gl 0 7 bCDAOISiBfcSttt 

0 8 ©(Wtfct0 1 9 iC^TidlC. 3«ttWBfcJ:o 

CO 1 0 4] 01 9tC*5V^T, IlS^l 0 7 a«S93 
1 1 1 a£W-f5. £©»J*1 1 1 a©fl 

m&h (ia 1 9 <o±.w$m) \z\tKmm 112 tmi&z 
n. -E-©±iri6^i 1 3a<«n£n, ^<D±\zmim 

1114 a*WD^?,lT7 h7-f y« (018 
fcJBJffcSn* $^lC^©±»CBB(S]Jigl 16a« 

fiKsns. Mm a<D9v$mm (01 9 ©t 

[0105] 018 TWJg 1111 14a coE?iJ£#^ 

Sc*<'>^<fi5^nxv^*t > ^istc«, iiiii 14 
att«fc9£ffc*:atg*n 1 1 a±»c^$ns. 

[0 10 6] 01 9Ci5WT. I2SS1 0 7 btejggH 

&Ktt0)£ttl 1 1 bfcWTS. COStfl 1 1 bCDft 
fiJSS (01 9©T«a®) 1 1 8 

*«f*sn, -t<D±»r^2«^l 14 bj&*_bgESf?iWi 
114a ttt3S-r^*(Bl^^D*(S]*^M.T^ h7-f 
y« (018#B8> \Z&f8.Ztl. H *>\Z*r<D±\Z&fam 30 

1 1 6 b*«»j*3n*. Stfl 1 1 bCD^fflJ«® 

(0 1 9 <z>±wmm) it»4flBt« 1 1 7 bamsitfcfi;: 

[0 10 7] 01 8Tfkv $2fll 14 b©gE?«£# 

a^-^-r^-r minMi 1 4 aom-stm® 

\z, *n%<DZh7-l7fflm*:nmJ:K)h*:mizi2;<m 

V^T43 0. ioT, %2fll 14bOW>ft<i 
*»*ITV»*j8*. g2tlll4btt«tOM 
##g#i 1 1 b±»r^*ns. 

[0 10 81 @19l:*V>T, «l«Sl0 7a. «2 40 
1 0 7 b*S«kt/i/-;Wl 0 8Jc«toTH*n^ra 

(Super Twisted Nematic) S£f|L7!><£tA£*aTt^S. 
SlMl0 7a*fcttS2Sfil07b ©rtflJgHfc 

tt«/hT3»»o^^— tM i 9 sn, ;ine. 

©T.^—9-i l 9^-fe;i/=P^-y^rttr#«E-rsc:ttcJ: 

[0109]SlfI114atI2iI114bttt 

svMca^^i'E^sn. ^-ne.o35!^«0i 9© 



(jfc) > G (Ji) , B (W) ©&&giiS££EPD;fr(S]fr 

tri-pT^^nxv^. ±fH©io©^tf^-t;w« 

■?-nSR. G. B©&10t*0»;:*r/£bT£>9, -t-bT 

xii^Msns. 

[oiio] h • -?hv fxmzmmz nz>n?k<D 

It J: t) , flca/\^>;i/ 10 2CS2 10 7b <Dft®l\Z 

T^*^^$n§«^*S6®^M«T'ab 9 , 018* 

£tf01 9K£V>T^Vfc£oT^3n-5¥®l$fc 

[0 111] 01 9!'*iVvc RStmi 1 2IJAPC& 
Al (7)V$-Vl») &2fcV»ofc3ttR«4»tt<m 
tioT»*3n. Slfgll 4a^21Il 1 4 
b<D^X-&&&1&m\d>7*:Mzttfe-rz>®LW:\ZMa 1 
2 l*<?£jEfc£ftTV>5. jg^WC, MP12 1&019 

[0 112] Slfgl 1 4a«J:^2iIl 1 4b 
tt> 0H>lfc£. m.Wmmtt-C$>Z> I TO (Indium-Tin Oxi 
de) Ci^T^ns. Si^lJKl 16 a, 11 

6 btt, #U-f 5 H*«»*-«ftWS©JBlttir«*a 

t§cti:ioTMsn5. Jitt&©Bi*uiu 1 6 

a. 1 1 6 b*«7tf>^«ia*gtt*Jltfc«kt), mi 
M10 7 a*3=fctfSf£2*«l 0 7 b ©SB-kdiStt-g. 

[0113] 018 IZ&UT. & 1 S« 1 0 7 a MAS 2 

ssio7bj;o s b^v^Baic^$nT* o , cine. 

OSfiJy-Wl 0 8«r«toTteO-&fci3-fci:^, g 
l*ffil 0 7 a)^2S£l 0 7 b©^#J^3g0tb-rS 
«3ittib8l$l 0 7 cStn. fbT. £©&«3gfcHb 
gBl 0 7 c tt«, Hill 1 4 a*->e.M^tb-55iaib 

EiiHc, ->-;m* i o 8 ©rtSBic#a-rssa^ 

109 (019#S8) ^LTf 2Sfil0 7b±Ol 
21S11 4 btgii-rsSlfflbBBSiil 1 4d, ^ffi® 
»i I C 1 0 3 a'CDA*«^>^. -?f3.t>lE>\j]m%k=¥- 

\z&m.nnz>&mmu 1 H e, *«t^a®«jffi i c 
i o 3 h<DXfimn>y\zmu^n^mmu \ 1 4 f 

[0 114] **K©»jBTtt. nitsi 1 4 a^e, 

®^5im biE^ 114c *ii;m 2tgl 1 4 b l:l 

«T35imbffig§ii 1 4 dte^ns©n@<hi^i;*mT 

5. JSffiiSljffl I C 1 0 3 a, 10 3b®AM« 
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©IE8n?&5&j3iBBgS 1 1 4 e, I14f(i m^U&M 

5. £©APC-&&te. itUTAgSr^, ftlLT 
Pd43«fctfCu 0d*J;£, Ag9 8*, P d 

1%, Cu 1 %frt>feZ>&&-?&Z>. 
[0115] ttABSMi IC103a, 103bli A 
CF (Anisotropic Conductive Fi lm:g;£tt^aflg) 1 
2 2 »r«t-pTS«?gtHbSBl 0 7 cC0^tSC^«^nT 

(Chip On Class) *itO«ft/t*;Wfc Vxm^tlX 
V>*. £©COG;«©§fcSyBjftK:*V>THU ACF1 

2 2©rt«lc***i**«tt^fcJ:-3T, tAIM I 
C103a, 103 bOA*i/t>^i*SEfil 114 
e. 1 1 4 f t^SfglSSn, ^ft^Sjffl I C 1 0 3 
a, 1 0 3 b©tbJ*flJA>yt§iaUE«8l 1 4 c, 1 
1 4d£jW*«8Hft£*'l«. 

[0116] 018 CfcV>T, FPC104H, oJjg'ft 
CDttM7^^Al 2 3t, fy^Ifil2 4*^T« 

risatifciaifti 2 6t, *me*ii?i 2 7 tswr 

*. 0SS 1 2 6 tt*IB7 -f ■H'A 12 3 ©*Bfc¥ffltt W" 

fc, ^SEfi«?12 7«APC^, Cr, CufO 
«&©«S«tJ«-CJ:oT^Sn*. FPC104O5'5 
gHfitttt?- 12 7 fttmSSftfeffg-tt. I1SS10 
7.a©3-&&HEIftl 14e, 1 1 4 f *»»J«*tlft:W 
»CACF 1 2 2£«fcoTg&gSftS. fl/T, AC F 
1 2 2©rtttfc^*ft***8ff©«*fcJ;0. 
O^HES 114e, lHfiFP CfifCD^HGfilH 

f i 2 7 £*«g&-r*. 

[0117] FPC104 ©£#«©2l*raSI::tt*1.flS» 

mm? i 3 i jwgjssn, co^aratawHF 
*&e»sn*«*fc*rfv»T«jMBiws i c 1 o 3 

a, 1 0 3 bftUKMSft. $1181 1 4 a*JzZtM2 

tii 1 4 b©— *K:*aEm^*t«i&an. misiz?— 
©e£Hr;mffcttEiH»sn, ^©ijgS, ttALOSffl 

[0 118] B18IZ&VVT. WfrlJ>S/ty£5-f ht 
bT«M8f 0 6(1 01 9 KjKfJ:3K:» 

COW3t«:i 3 2©JtffiW® 1 3 2 b fc&ttSnfcffifS 
->-M33t, 13 2 ©ftttittffi 132b©£ 

»Hfc»»t6nfcRW5'-M 3 4t, 5g«<hLT© 
LED (Light Emitting Diode) 1 3 6 <t«r*f 3. 
[0 119] LED 1 3 6«LEDS«1 3 7KfiW4 
n, WLEDM13 7H;, «A««Jt#13 2t- 
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DSSl 3 7#«fc«©Bfj£tt«fc8»3n*;ifcfcJ: 
0 . L E D 1 3 6 *t»3tflc 1 3 2 ©<B!liaJBi®-e&5ftI& 
a*Bl 3 2 ae#|SB-r*{fc«fcB*»ttS. &*3. «F<f 

1 3 8tt«iA*;H 0 2 fciDfc-saffcfciHrrsfc* 

[0 12 0] LED13 6*»5!*T«i. -t©3tttt3tt* 
&*®1 3 2 a*6tt9&SnT«%*l 3 2 ©rtSJ^ 
»*»tU h 1 3 4^>myti¥ 1 3 2 ©&BTR& 

L.a*«6ei»r*nic*a»(Bf 1 3 2 bd^*fc»->-h 

10 13 3 SffiLT^SP^B^t LTttJIfr*. 

[0 12 1] *Hifi©^®©®ffiS« 1 0 lttfiU:©* 

**3tt*«+fl-lC9I*V»»*fctt, 01 9»r&V>T, |g2 
SS10 7 bfiS^e>^SB)t*^ftA^;n 0 2©rt«^ 
J&Diiitt. ■*-©ft#fc'ftL*ffli&Lfc«fcK*rJ8tl 1 

2TS*fLxs^SL's«jf&$n§. tint 

^milHa, 1 1 4 bl£«fcoTR, G> B 
20 io.TOBtelKl 1 7 bSrSja-r^^t, ffi®T7#fcV>ft 

[0 12 2] ffi^, ^gB3t©>tfi^+»W#e,n^;V^ 
L ED 1 3 6 3&i^LT^3t^ 13 2 ©ftttJfcf 

si 3 2 b^e>sFEDfca<ma*;*n. -€-©#*t£#ttg 1 1 
30 fastts. emic^t), ^w«isn, aiss© 

[0 12 3] ±IEfii^©^ffi^©l 0 ltt. 0J;Ltf. m 
1 7lC:*TjSS£*ftfc < J:-3TjfiiS;*n5. £©§?&;*}£ 
fc*V»T, ISP 1 -ISP 6 O-lCIi*^ 1 
1 0 7 a*Mt5l8T$D, ISP 1 1~ISP 1 
4©-&©Igat|fS2a«l 0 7 b£JE5j6£-r-5IST& 

•a. f i « fif fiSis t» 2 stfjsistt, asr, ^e- 
[0124] £-r> mis«^isicov^xiftBj-rn 
^$nfc^sa©vif-ii!(sfs«©^Ht^ffi^^;u i 

0 2 ©«ftfl»©£ltJBt 1 1 2*7* h<jy^77><- 
i£fci:£ffl^TJ§^-r£. £6>K. -?-©±lC*6adK 1 1 
3£J14l©fiEJgi££fflUTf&jrr-5 (IgPl) . # 
C, 7* HJ7^7:7^-fc&i:£fflV>TSgl*@l 1 
4 a, §lfflLS28ll 1 4 c, lHdM^E^l 

1 4 e, 114 f ZMfc-rz (ISP 2) . 
[0125] £©&, $ltil 14a ©±IC^. W 

mtm\z^xmmmi 1 6 aSrjgfSb (isp3) , 

50 $^tr^©E^|gl 1 6 ate#LT9tr>^»S*lfi-r 
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£<hK«fcOJ£&©*DJ8i2[6]£fc3rr5 (ISP 4) . & 
IC, miUtZt? V-^mtt&ZX-oTis-Jistt 1 0 8 
SrSitttKJBM&b (ISP 5 ) . 3&C*-©±£Btt©;t 
^—9-1 19€:^®:-r-5 (ISP 6) GUKJiO. £A 
A*JH 02OglIfil07 a±©/^;bA* — >£ 

[0 12 6] ^©^lS^fiiclStfiS'Jt. 

sj^Kis (0 1 7coisp i i~isp 1 4) sum 

^xm^nr^mmo^-mn&u^mMv, * 
<D$m\zi&gkrt*)v 1 0 2 ©*g»<i#©# 5-7 w 

1 1 8Sr^-T^ (ISP 11). CO*7-7-f 

1 1 8©^j£IS«0 7fc^bfcMi6;S&£ffiV>TfT:b 

>h<DMf£\$m9v>imi!ttii&mi 6^m^x^iu^ 

b E 5 & £ Czpc b ViTtX^CD-f >i7 Vx. y Y A V 

2 2©$fJffll^tCti£oTllfT$n5. in&*7-7-f 
;^©ffiit7jffi*5«t^ >^i?x>> hAy 2 2 ©iW 

[0 12 7] 07 (d) fcjRT£3lCV-»f-a&Kl 2f 
*?-7-f^ll8*«»)«3n*t, 7*YV 

yy?7-f-*KJ:'3T*2iii i4b*«sns 

(ISP 12) . ft^, BHWfcSlCfctjTEGl 

KU6 b**»j*an* (ISP 13). )k\z. -e©E 
MRl 1 6 bC»bT9e>^»a*»lfiSnT«li©4D 

jBEiai*»ft«>.6ti*.(isp i4). -subic^o. mm 

/t*;n 0 20I2SS1 0 7 b±©/t*;w^— 

[0 12 8] £A_h*c«fc 0 , 7c®«©vif-^iSS*J; 

s->-JHti o 8*rai:^t77-f^>h, ■*■&*>"& 
ffiS-&toli-bfc±TSVi^ft5»5-&t>*« (ISP 2 

[0 12 9] X\Z, 3teJ*LfcfiO^*;U*jft*OBfftO 

.fa** (isp 2 2) . cn»c«to, # 

«ft/x*;M8»©5/-;W l 0 8©«fifiEAJBHP l l 

o (hi8#h) #n«^*ar«««o, v^^>«jb 

[0 13 0] toft, SfflbfcMfiAfi5Pl 1 0* 

(isp 2 3) . a«©«aaAjastt, g?g 
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>/1fc £&X£ftfl8£ bT* 5*-©? 1 * >/X©A V 

a. £©££, ffl/t*;i/©rt«ttj|«£ttttfc©T?, jzfs. 
ffifc J: o TiWE 3 *1 * «[ A«*ttA& Affl PS □ £ a b T/ \ 
^©rtBAfcASn*. BftttA«©ttl&/t*JH«» 

#©*& o £««*##»■*-*©■?, &iia:A$as&© 

»BB/t*;UttISP 2 4 K*V»TDfc?Ma3*3W-S. 
[0 13 1] ■*■©«, tittA^iWWb^fet 
10 ©SWtt©vif-A^.;ncJfctUT, «tfj5rJfetfcBK*£ 

«©«ft/t*;H 0 2*MH*lC«Dtti3ns (18 P 2 

5) . ESbT««3njfc«*©«»/t*;i'i o 2\zm 
bx, sis tc^-r J: 5 \z, mmmmm iciosa, 

10 3bS*fcb, HMfeBl 0 6 My 9 94 h£b 
T8»b, 1 0 4 &&*fc-r-& 

B«tra?ftffi^Bi o latjsjfc-r* (isp 2 6) . 

[0 13 2] «±KR«bfctt*BB©Bjfi#fltf5J:tf 

1? HW2 2 ibTHl&V»bH5tei*K:jftb;fc 

oTVIf-Stgl 2S:±7£aE-r-5WlC^-n&*gSc©<> 
{rPsiVh^y K2 0fc*ltSMViTVlf-S«l 2 ©«5 
BfcBBT*B^fctt:^TBBl*ra*JB«Tr*, «£oT 
*9-7^;p^ 10KJBB»IBHfeB«-Tr**. 
[0133] fi-f J?i«/fMH20 ttffljfe 

30 B*lftYlc»bTftB0©««Wtt"C*7feB*ff5© 

-c, #-r >*s>x? h^\y K2 o \zmT*>Wk<D; X)v 

2 7 <D/ X)m¥y3 L &r?4f—&&i 2±®7-f^i 
b*>hJB/£B«7©ffl©fflRB, rat>'fexU'^>MHI 
t!y?fc— ScS**21t*«Tr*-6. ^©i^lC, ^X;b 

e y 1 x b- >t > h ffl e 5 1 1 &m.tt¥ff3 k-b * -a- 

tltt, ^XJb?iJ2 8*19BB*lftIYfcHbTBfiWWr 
■ **Rji«j5t<ft*©T»«^-C**. 

[0 13 4] SStC, *^rU >y>»2 5 ©±flc*«»*-a- 
S©T«fct<<@^©-f >{/Vs.y Y^y K2 0 «r«^$ 
40 -frSOT. Vlf-gffil 2fcjfiV>(M©/X;b2 7 tV-if 
-S«l 2^&BV»B©/XJU2 7 iT©^g6T«^^ 
U v -7 2 5 ©£#&£&£ itZm&Zlt^xm b < /hS 
<ft0, tn&. 4>l? s J3LyY'\yY-m2 2\ZZL^X 

vif-sffii 2*BB-r*p*mi*Bb<fi«T**. c: 
nic«to, 7J7-7^;b^ i©sfi3gP#ra$:^*ST?#a. 

O^^x-y Ha.? H2 0ft«»S-B-T3£BB^ 
(ollr^UT^IS-r-STarfillcM^TEg-ta^^^ -f>^ 

-^x y i« ji 2 2 *5«t^c:n$:«f$-r-?v* V U y V s 

2 5*<*2HfcbfcV>©T, ^flS«:aSB©gB^feA 
50 S!{k$1i-rir^^. 
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10 13 5] ft*5, *£16©^6g©ft||£B©jSSfi;fcJ£ 
[0136] (17 El 2 0 te, 

^^«^#^e©-cai t. ut©e l ge<z>ssss&e£ 

2 itt^©®ifi*&©3igiS£.ktfSii$i$K#sn5 
EL««0±HWiS*J6**UTV>*. 02 1 (d) \Z 
5k?£o\Z, ELSB2 0 1H mm&WL2 0 4±K1B 

iig2 o 2£jgj&u &H^ms2 o zmzn>i? 2 

t&^ttlHlSB jEH.^A@2 2 O&Jgj&U 

fe%> \ZR&^ytM 2 0 3R, G6$£ftJI 2 0 3 G*5 

j:r/Bfi*3t»2 0 3B*ft»T«ia«©'t , fc»j*'r 

•5. 3 fnSO±C«lSlli2'l 3t»*t*i 
fctC«k^TELgB2 0 l*»#rt3n*. 
[0 1 3 7] ±|Bili^ttS2 0 24TFD (Thin Film 
Diode iMKjT'r*- H) XfftHtHt>fc2lfS!07 
d?5r-f ^^.t^TffiKjr-SS^fctt. ±E*f|B]fMI 
2 1 3tt*aiG*|BJ*»6AT^h5-f ^Kfc»J*Sn 
5. £&, S^il2 0 2 4TFT (Thin Film Trans i 
stor:SMt>?>5?;*iO ft££V»ofc3SsrJ 1 3!©:r* 

[0 13 8] &Pi^*ffi2 0 2t#M(Slta2 1 3 t\Z 
G, B3feOjfe^tf^tJWl^Oazyhi:?itoTl 

'm-?z>z.t\z£r), m$t<Di&mv?±)i<D5*><D%rm-r 
z>h<D&mv{mzftytt<i±, z.n\z^K>, ^wh^\z 
%m-r&7M y-mzm^-rz z.£wzz>. 

[0 13 9] JtfHEL&©2 0 1 «. #J;L«, 02 OK 

l*5.ktf02 1 (a) <0£v\Z. mm&WL2 0 4©«?@ 
ItT FD^T F <h^ofctg»J?fH 1 £J&/£L, 

$e.»ciim«S2 o 2*^-r?>. i^sti/Tii, 

mn&2 0 2©WitTttITO (Indium-Tin Oxid 
e) , BHt*X\ ttfb<>5>*Afc*fcffi«fc©»te» 

[0 14 0] *IC, lSP5 2^J:l/@2 1 (a) IZtf 
-r«k^tr, fiit&tt/O? 2 0 5 «^»o/^-> 

J&U Z.<D)\yt> 2 0 5 lC«ktjTS-SBJ^®^fiS 2 0 
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«, 7^u;h»j», x#*->«fi&, «3Wt#u-f'5 Hfe 

[0141] #.\z, »mimvt»tiyX<DjEj\.&7Jtm 
■i>z zmft-rzvtmz. m.w&& 204 iz&mxx t 

(ISP 5 3) . z\n\z&Q, 5 H3HBtt»*fl3 

[0 14 2]*C, ISP 5 4*3^^0 2 1 (a)fcl^ 
r«fc5»C, IEft£AJIJH^>^£ia8<Z>&?i&«:tB3£ei 
6©-f >trVx.y h^y H?U2 2j&>SttffiU £-H*tt 
20 S2 0 2<Z>±\ZA?-—>->fm*fi*ft5. ft#W&'f> 
£ v? x hv; 2 2 ©MfB^rjfctt* Hi. 02, 0 

■6. X£ (1 t o r r) SS, 2 0ft 

tV^^T^«4l^*-r«) (ISP5 5) . 

.2 0*C (*»h^-h±) , 1 O^Oltti 
KJ;9, WHEJBJB-f >*£«»bfcUIE?U£AJi2 2 0 
*»fife-r* (ISP 5 6 ) . ±fE*fFTtt, if tt4 0 

[0 14 3] Jfcfcl, ISP 5 7#£.ZfW2 1 (b) fc* 
30 1\fc3K, ft7^^IW>M«7«©jE?ia 
A® 2 2 0©±ICf >t/i?x.y h*iS*flIV»T«<lBtttt 

8 ©J^ttmSS 1 6©-f>£5?xy h'sy K?iJ2 2-3^ 
ttH 1 fcV>LEI4 b^:7j ft© ViTn^tDTjftA^ ^ 

40 >^laJ«*©H»»aME*J:^«:W«**A*!ltKJ: 

[0 14 4] **JHffl-f Xfidtor 
r) +, 8»i. 2 0»ftift^5fttt-t?jH«6Biin 

(isp 5 8) . mix, arnxmn.* 1 * 1 5 one, 4 

WfBOj|«aacJ:D*«fl:S*TRe563tt«12 0 3 R*5 
<tt/Gfi%7t@2 0 3G*Jg^-r* (ISP 5 9) . ± 

[0 14 5] ft*, «3t»*»l«-r*«IHCjE?LftAJB2 
50 2 0IC^^^7.i:7DD*-#>^f7.y7Xv©agg7 p 
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JP*»»<*c*CttJ:OiEJLffiAa**«iiU SSBt»* 

©fc^&ELgefcjgire^s. 

[0 14 6] ISP 6 O*5,ktf02 1 (c) \Z^k 

■T-t^lC. IS^14&tt<rr&£ELfg7fc*m<fcLT©B 
fe?8#J!2 0 3B££-i£jSih!>7-fe;Wrt©RfifgftlI2 0 
3 R. G&9t%m 2 0 3 Gi5«ttfIE?l&A)f 2 2 0O± 
KSfclTJgjfcbfc. Z.tl\Z^K>. R, G, B©3IM 
^jS-r^<D*.^S-f» R&58}fcJg2 0 3R£>«fctfGfi5g 10 
#JS2 0 3GiA>^2 0 5 £©gM£«J6T¥fiftrr 

{8fSK|»<;:<i:*<T?;*£. BfefgftJS2 0 3B©JgJ|r£ 
PS-r-Sdtr, BfiM12 0 3BaRfi^2 0 
3 R43«ktfGe$S^/I2 0 3 Gt<DStH^ifi»C^ViT, 

[0 14 7] «±©J:^Bfi^i2 0 3BOM* 

0 3R*ilXG6^)S2 0 3GO»J«ttfcra«©-f > 20 

[0 14 8] ^-©&, IiP 6 l:fe<fctf0 2 1 (d) \Z 
jjVf iSfcl. *f[6]«@2 1 3£^f£T3>£<kl::cktK g 
Sit^ELSi2 0 ia<Sy££tl5. ttfflttff 2 1 3 
«-?-tl^®«®Tfa&-5JS^-^»i, 0J*.«. Mg, Ag, 
A 1 » Li&fS#*ftUT, X/V^S&i' 

1 3*^h5-r^«ST?a&^«^-»c«, j£K$*ifctt 

^>**M^T^T^-5. 30 
[0 14 9] ^Jhi:ift^bfcEL«e2 0 l©Stifi7jft 

2 2 £LT01&^L05fc,h*lC^LfcV>rnfr©$3e 
^SffibT, *g#©-f >&&x.y h^sy K2 0 ££j$L 

H2 o©^x;^j2 8^€.-r>^*«:m-rs©T, m 
©^y Kffc'it^f^Tvf-ssi 2©^ffl$*aEr 
s«-&»rtfc^Ti£aEi^m*MasT?#, sot, els© 

2 0 1 ©MjgB#W4M*iSTe§. 40 
[0 15 0] >{r*?x.y b^sy K2 OfiSJ^ 

•c, #-r >^^i7 h'vy K2 o»cM-r«.*g^©yx;i' 

2 7©/X^tf-/^S-71f-Sffil 2±©ELi^^tf 
y?t^l<*>hffl\±y?t&®,tt¥mz-Wi.i<lttl 
[0 15 1] *t'Jy?2 5©4»6««St 50 
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S©T?«^:<il^©'r>i7v'x<v h'sy K2 0 

■a-so-e. v-tf-ssi 2»ria^{M©yx;i'2 7 tv-tf 

-35«1 2*^S^flJ©/X;U2 7£T©^gfm*-v 
Vyi?2 50*fls*«»S**»-&CJt^T»b</jNa 

nfcio. ELKB2 0_l©Hjfili»M*«l8T?*S. * 
&, -f >i7 5? x y h Ay > 2 0 *ffl^-a-T^S^(fi] 
»C*fbT35!M-r§*f6l^M^TiHe-r-5©T?, -f>;7>* 
xy hAi/ l*J9 2 2&£ZfiZ.tl$:&ft-rZ>**Vyi?2 
5*»*ffifcbfcV»©T, 3KJfif«:aiSiST*«ELga2 
0 1 ©gg£#fc*SHb$1t-f K&tf. 
[0 15 2] fc*5. *H»OigI©ELg@2 0 1 ©© 

[0 15 3] (Jfl8©£;tt©«tt) #C»t, 2&B91©*? 
-7 w ;i^©J«6&g©3 e>lcte©^Jfi©^l8»c^ViT 

K"3V»TKW**«. S3 3«#7-7^;i/^£^-ra$# 
&A0T. 133 3 (A) teSFSig-C&O, 03 3 (B) 

«03 3 (a) ©x-x«kbht**. c©0 
3 3fcjR"*-;&7— 7*ji^«c:&vvr. 0 5 ic^-rn i © 

Hifi©Jgfi8©*9-7-f 1 £ra-©*Mifc"3V»T 

[0 15 4] C*?-7<r Jt^©ttj£) 03 3 (A) 

*g»©@lSll A£ra*.TV>5. Cineiii^lA©^B 
tt. fH£6CJ:oTK«JSnTU*. ®^1A©10 1 

z>\zu. m (r) , & (g) . w (b) ©wm.js»©-r 

7^HiM>h»ftl 3A^ASnTH*. £©0 
3 3 ir^-r^j^— ^> li, #©BBe*Vit> 

[0 15 5] I3y — 7<()V9 1 «. 03 3 (B) ICS^T 

nfcas^tt> ±fBHSii As«ijsg-r-B. c:©®^ 1 k\z 
«xsnft&fio7^ ju^xi^^>h*r«-i 3«t, «ffe 

ita57^MlW>h3S:««n. R5S643J; 
[0 15 6] C*5-7-f ;^OHafiS6K©*j«) 

\z. ±&i3y-?4 )V9&m&-?z>wmm.<ommzz> 

V>THi5*#IHUTBiWr«. 02 2«. *^^lc«^> 
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[0157] *5-7^;u^©jSS®«, msot^ss 
tbT©*5-^a^^i' i fe^-rs*5-7>f 1 
*sjjfi-rs. ^©^5-7^;i/^saifiee«> 0*b& 

[0 15 8] [^ttffifitasBw^) -ti/T, im 

ttUJgBte, ±3£bifc&§liiS©J&ffi©&ri&ttttJgB£|ig 
fcfcl, 0 2 2 \Zijk? «t 3 & 3 ^CDttMKttUffiSSB 4 0 
5R, 40 5G, 40 5BSWbT^S. ZLtl&ttJflftt 
taSaSSfi4 0 5R, 4 0 5 G, 405 Btt, IfcWfcil 

R, G, B©7-fMlV^>htffll 3£V1f— 

1 2ic-t-n-^n«:tursR, g, B©3&K*fj&bTv> 

*. £n&^ttai*Lai£B4<) 5R. 40 5 

G, 4 0 5BIJ, l&BWttKFEBSftTBWttaftfiS 
*Wt"f*. £/fc> «-ttM«taiffi9SIB4 0 5R, 4 0 5 

g, 4 0 5B»rtt. &mrftMtte>mft>s:mm-rz>®7F:L 
[0159] t£&, &mv*ttn9nmmw 4 osr, 40 

5G, 4 0 5BICI1 dne>}0t?!Sl!tffl$Q ! aSfi4 0 5 
R, 405 G, 405B fdV+f-gS 1 2 £— tScTtPjR 

$23*13. Sfcv #ttMr«tttittSSB4 0 5R, 4 0 5 
G, 4 0 5 B t£tt, V-tf-*« 1 2 dt0*&tf 6 ftiR^pI 

fire, T-y-asK 1 2 smi, 120*0, 5^ 
raio^LTn±tasnfc7^j^xk^>h^i|sn 3£& 

[0 1 6 0] ftx, ^mmotmns ! mms4 0 5 r, 4 

0 5G, 40 5 BI1 0 2 2 \Z^T «fc 5 li, 'f&f&'tK© 
**'fr-7.T*S-y---7Jl/^U — W?4 2 2 £W 
bTV>5. v;w^>j — >9=-v->/X4 2 2F*J«, 

-f>^i^ H#5£fc£3££bfc&#ft*iiiia<#e>ft 
3<fc3t:. rtS5*<0U;ttf2 0±0. S'CKPSESnTfl- 

;i/^>J->^^Wt4 2 2 ft Kite* 'OZ&x.y hMS 

##4 2 3^8219: snxv^. 

[0 16 1] -f^-^i-; F&31*:#:4 2 3 «, 02 2 
^-r«fc-5JC, X«Z7-X7-1" Hf-^4 2 4*Wb 
i©X(4X7-^7'f Ff-^4 2 411: 

B4 2 5*tE!SSnTV^. iffli«Saigfi4 2 5 
-?if-*«l 2 ^^tf^UciDSlttB^-rSE 

■y-astti 2ic»bT^^^f6)»c^wj$-a:s. 

[0 16 2] < >*i?xy FfflSaMM 2 3 Kite, 132 
2{C;jVf.fc3C, Xf|l7-^7-f Ft— 7*;U4 2 4© 

4 2 7^gE^$nTV^. £©I , J^SK8 , jgfi4 2 7 
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■pTttm^-tt-S^^ Kxx y Y 4 2 0 $ Yf&;£|P]-e&5 
V+F-S«l 2^^bTl'J^a^(fi]{r^»i$-l±^. ft 
*>, 02 2 fc&HT, Fx-y H4 2 0I1 f£fif» 

^^bTtr>£>. 

[0 16 3] -O^i^x-y h 4 2 3C 

«> -f 5? x ^hAyN2 1 ©ftB^V-tf-g^ 1 

2 ©ffiB^JMwrsfcfe^Bse^rsfi'cBBsa^fs 

T&30^bftV>&«#*5*<K!££nTV>5. ft*, 
10 FXX y h 4 2 O-^&gBO&BfSfJWa. AJl/X^: 

[0 16 4] -T>£5?xy hM*!*^ 2 3 »C 

0 2 2 \Zm-?£o\z, h 4 2 0 t:£>tt 

■7-f tf>$*XXy h4 8 ltimrtZnT^Z. d©-7-f 
tf>^xx y h 4 8 1 tt, «*»*ffBB*r*J;^A->- 

h*JHHsi:«)BsnfcH*bat»7'f. ei/yaw*©- 

.tSfcbTV**. 

[0 16 5] ££>(;:, <>£i?xy FMS#.#4 2 3K 
te, H2 2fc5S*\k3K:. -f >?->XfA4 8 2Wm? 

e>nxv>5. c®'f>i'->^TA4 8 2H 7^;p^x 
isjohtmi 3^s-rs-f 4 8 3, 

;i/^XW-^>h«!|SH 3*<jSSB]ffi^«S&'i?4 7 8, *5 
30 -f >^^>i74 8 3^e,«S&§4 7 8 fcrff-bT? 

^•^^x^^>h«-i|sn 3^^>> h4 2 0MK 

ifet51Sl/ft^#>y«WtT^5. ?S*3, 02 2 tr 
*SV>T> ifgf4 7 8C9Efit ^Wir^bfcfc© 
T, -<>^^>^ 4 8 3d->£^\y Pl=5» h 4 2 0 ©^ 
Kilcj^#bJ5:V^5lrSiJ^IS»igB4 2 7 m\zm&i* 
n, F3.Xy h 4 2 0 S^-r^g'J^SFEK)^® 4 
2 7 <D±Jjfrib'\y Fax-; K4 2 Q\Z7 -OV?*.)/ * 
>h«^l 3€:«i^-r^J;5^^oTVi-5„ 
[0 16 6] Sfc, -f >^i?x-y H50 ! 3l2fs^4 2 3IC 
40 a>> h'xn^ h4 2 0d^tttllSn57^MXl/ 
^ > h«W 1 3 ©tttHS^ffl-r^llfiJW^X- y h 4 
8 5*i|8:^e.nTV^. 

[0 16 7] -f>^5?x> hJ/lS*^4 2 31: 

^J^.«0^b^V^-t>-y-*#b'Sy Fxxy h4 
2 0frt><D7J)l>?X.U*>httni 3©Btm«ffi€r^ 
tH-r-5 H-y Ffe^{ti3.x<v h 4 8 7at-*f©S2tS!£n 
TV»^,. d© Fy Ftfctt&tBx-y h4 8 7lt F 
xt-^4 2 0 75^^^tttH$-a-^>7j(^»^bT52 
g-r^Tj^, ^J^«XSJ7j[6]'C?&oT0^b^:V^-fe> 
50 •y-W^^.tlXS^fiB^ Fxx<y h4 2 Od^tt 
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WL^nX\>^. $Ltz, ^*> h*:iXy h 4 2 0 ©{fti£*|S] 
> h#& 1 3 fcttajTS&i&KAy h 4 2 0 £ 

[0 16 8] ft*, #b<«^-TS*<, H3CJI 
h4 2 0fcH 7-fWlW>h^l 3 ^Etdi-r^ 
Ay Kg® 4 3 3S:2?lJ»CEMLTV^„ £©£©, V 
y hScW^UJ^Xy h 4 8 711 £-2FiJ£-Ay KSSSt 10 

CO 1 6 9] (Ay h'ary h©#tf£) #cK, Ay h'n. 

xy h 4 2 o <r>mmz-D\^xmmt^>. 0 2 3 a, 
ttafflasefc^ttsnfcAy Kn.xy h&js-f ¥00 

02 4IJ, Ay Hn.-y h^-T{S«®0T?* 
•5. 02 511 Ay V h£jjVnE®0-e*£. 0 

2 6H Ay h'XXy h <£^-rW®HTa&^. 
[0 17 0] Ay Hn-y H4 2 0I1 0 2 3&V>b0 
2 6fc*fJ;^»^ Ay h*##954 3 0 ^>f&1& 
8154 3 1 t$fl/T^5. Ay K##:«$4 3 0 20 

H ¥««©**>; y v>4 2 6 <k, £©*-r 'J y 4 2 

643 3 <h£#bTV>-5. 
[0171] (Ay P£S©Jf|j&) 027 teAy Fxx 

y McEtasft&Ay Fmw$:7F;-r5m$m®-?&z>. 

[0172] Ay Kg® 4 3 3tt, 027 K^f J: 5 
MAW©?"',) >hg«4 3 5£*rbTVi£. £©7 
U > hg«4 3 5 fcll 4 3 6 WmmZft 

«^iE8§w$:tt£,nTv>5. sfc, :/u > h*«4 3 5 

fctt, S#7jttj©-^ffl!l (02 7W» KH2BbT5g 30 
«54 3 7*tR3lJgfi£$nTV^ 0 3£>»C, ^"U > h»« 
4 3 5KH -f>^T$.-57w;U^XP-^>h^)|BH 3 
#SStiipJfg&8itjig&4 3 8*^g|54 3 7©M#JfCffifit 

[0 17 3] f bT, C07"'J>hSS4 3 5©-II 
(0 2 7 ^TEW ICH ft**SlOK— SB« (0 2 7 
«t»*fflj) IC&fi l/T-f yi y h A y h* 4 2 1 **8tft 
«»4 4 0 l:i«fcD-#:WlC&9ttt*$nTV>-5. £©-f 
>^-^xy hAy K 4 2 1 H S#^Jg«tC^$tl. 
fi^lSjd^U > h««4 3 5 ©ft#73 5 t^T? 40 

Bl0#»t6n-6. fci5, &Ay KSS4 3 3 
-f >4?i>x.y hAy h*4 2 1H H®«HrBS|SI-}g«, 

>9i?xy hAy h*4 2 1 flft©ffti£-r 
y y v'tCttbT-f >^ v*x y h Ay h' 4 2 1 £ 
SWT, #£b^. Set, l^-OKig • ftucisss 
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<fcD. tt37 h<hf-5£ 5. 
[0 17 4] Sfc, y>J>hSffi4 3 5©toSfi!l (0 2 
7*±®{U) fctt. S**($J©HlSfi!ljgflS (02 7 4>£ 
M) CffiSH-f >*$?xy hAy h 4 2 1 fctt£t§B8 
^T«^.W»C^$n^a^i7^4 4 1*<-^6<)IC51I9 
#»t&nTV»*. ^^3^^4 4 11:^ 02 2 K 
J:3C» Ay h'XXy h 4 2 0 <D&W}\Z%. 

m\ste^&5\zm%mi®m®.4 2 7 fcEasnfc«« 

E8S («iEE«L ffi*E**£tf) 4 4.2A<&*££n 
3. £©ttmE&4 4 2 ttBa«UftV>fMffeiE£ Ay h* 

n.-y h4 2 0 -r^to-s, 

£«^Eig|4 4 211 0 2 3 ££1X0 2 6 
*ffT?#tit»fc:jft*\fc'5fc» Mj&HEM£B4 2 7^£ 

Ay Kxxy h4 2 0©2J!I©Ay KSB4 3 3 ©EJ>J 
7j ft ©PHUT & -5 Ay hXXy h 4 2 0©4MMJ£Elft 

snta^3'4 4ii:««sn. «ft/-rx*«*i;!* 

[0 17 5] S6C. 7 p y>h*S4 3 5 ©ffiHflJ (0 
2 7*±®» fctt, fi^[Sj©BS-^<M (0 2 7+* 
M) TM" >^S?xy hAy H4 2 1 fc^jSUT-f >i7^ 
AS54 4 3*tBH3#Jt6tlTV>*. d©-f>^#A«B4 
4 311 U#9J«-4 4 0 fc»tt&n:/y > hS«4 3 5 

*«-ii-rsffiB^©tf>eB4 4 4 t*d-r«»n«f«© 
ffigft©igf8e 4 4 5 1 , r u > hs« 435 \zm±-rz> 

^lhmffl54 4 6 £*#bTV>*. 

[0 17 6] -f >i?^Ag54 4 3»Cfi, 

■D»«OKn««©att«4 4 8*t-*f3i!!&SnTV> 

s. c:nea«s«B4 4 sit ry >hs«4 3 s«fcft 
s*sea5ic^y > hg«4 3 5 ©sf£ass4 3 8 \zw&i&m 

»^ffi-r-50^b^ViMP«:^rb, 5te«S5ir7-f )l>?x. 
W>H»1 3**SitapIig^0^b^:Vi?L^bTVi 

[0 17 7] Jltie.^a54 4 8»tH 02 4 

^v^b02 7»c^-TJ:5»c, $fc«»;:teebT->-;Hi 
JSS54 5 o*<-^n^nmo#tt^nTv^. ^n?,->- 
;p^fflj4 5 0 n rt«{Wfcjg<gac4 4 8 &ttism\zm 
mrzmFiiaimzMf&zti. ^mz^-jmu^ 4 9 

[0 17 8] ('f >^v?xy hAy h©«lfig) 02 8 
H -f >i7-^xy hAy h*£^-f #fl?£^0T;fe5. 0 
2 9tt-f >2i?x.y hAy H©7^ ;i/^Xl^p(> h^ 
£tttti-fSBIjfe£-<f >^xy hAy h'©»f®»'MJSb 
T»Wr*«3CHT?, 02 9 (A) H7^WIM> 
h«i^4ltai-rSW©«®. 02 9 (B) «JE«g»T 
*iRiffi$-ti-T7w;U^XU^ > h W£ttl±}bTV^-5« 

m. 029 (o «7^;i/^xi^^>h#i(sf*ittab^: 

tt^©ttS§T$>S. 03 011 -f ^yi«; hAy KJr 

&tf£7^ ;i/^xi^^ > h^©tttaa*iftBj-rsiftBj 

0 3 1H -f>^^iyKvK«DES«I 
*HW!T4lK»a«iHT*S. 03 211 03 lie 
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[0179] -f >i7 $>x y h^y K 4 2 1 «. 0 2 8 IC 
^T«t5»3, Bg^«C9*;U^4 5 1 SWLTV^. £ 
©*;P^4 5 1 S¥^f6l»r^-pT^jK.«l 8 0<B 

©trxy^^«ct*a)ffiii«Bii^4 5 2a<2*vi2:tts>nx 

*;i/y4 5 1l;lt 7 r 'J>hS«4 3 5© 
Stfflg&4 3 8\zmftL&ttft<DmWV&'¥*i\Z'( >*X 

$>^>y^)i^x.u^>hMm 3*«a-r«itii?L4 5 
3 a^en-ema: ■=> nx v» 5 . 

[0 18 0] zM;uy4 5 l©ffi«S»)T4 5 2** 

ffi«-TS— ®-c&-5-hEK:«u 02 8»c^-Tct5ir, 
ic^ttsnxv^. £©3W4«4 5 5»r«;> ffjifl.4 5 

3 (cs^-rs»s?L4 5 6a<^*ma&tt£>nxv>a. 

-?-bX, PM4&4 5 5»C«, *Jl/^4 5 1©±®B§EB| 

ic??i9:^nfc^fi9i*m«B4 5 7 \z%&-rzm&R4 5 
8*ita^?>n. *;py4 5 i<D±mzia.m&:tb2nT— 
fc#i\zm 0 #tt §nxv>-s. 

[0 18 1] PM4JS4 5 5©±HJKtt, 

<0«»»JSfcK4 6 0«<Rlt&nTV»«. C'CDflUMMMK 

4 6 0 fctt, 4 5 1 ©«Kri*ifcft^tt-effi«s» 

f4 5 2»C*fj£bX*;k5'4 5 10S**|S|K1 8 0{B 

©it^jtti:: 2P\mntifty X)i>m 4 6 1 1, /x;h» 

4 6i o— «K*;i/^©***rtiic**«K:aa:it6nfc 

ND84 6 2&, $M4 5 5CDlM4 5 6Cl8irr 
*SBia4 6 3.t**»lt6nTV»*. fit, PM&K4 

5 5 *;i^4 5 l ©JiH^paPBC^ta^tifcCScS 

&©mg&4 5 7 fc#-e-r-5#-e-?L4 5 8**KH-&n. * 
;^4 5 1 ©±®^#tt«4 5 5 tfbirffie*©$n 

[0 18 2] 8KB»I$IK4 6 0©±B£tt. US*? 

S«©yX;i'^i'->4 6 5**ia:ite.nTv^. £©/ 
X)vzfv— h 4 6 5 fctt, 8K^^«4 6 o ©;X;H 

4 6 1 KjttjSbXBgR^©^ X-JM 6 6*<*;^4 5 1 
©S^fatCl 8 0(BT?2 5. 4mm (1 inch) © 

h 4 6 5 Kte, 4 5 1 ©iEBSlHRllCgStS: 

$nfcffift&©/!lffl$4 5 7lr#^-r^«-&?L4 5 8**19: 

tte>n, ^;^4 5 i©±®»c^i4«4 5 5*5«ttfssg§ 

[0 18 3] tbX a@r^5*tt«4 5 5, KttJgJ* 
£4 6 0 43j;tf/XJI/:7>-h4 6 5 CiO, 02 9IC 
^6<Jf^-rJ:ot^ 8Mftgj£K4 6 0©58dgB4 6 2 
fcTtty-if-/X4 6 7*iE®^$n^<i:<!:%>»C, £© 
fcUtf-AU 6 7te3-yX;^4 6 1 K:fl£#ii68S4 6 8 
£7>bxai8rr5. d©C<htCcfcO, -f^^iyhA 

h 4 2 i «, jEmsnrf-4 s 2 ©ij^ict / x;u 

§4 6 lf*l<D&t>t)<l%*V;X)l<fr$7<<)l?X.U*> 
h *T» 13*2~13p 1 1 0 p 1 ©S&iSffiX 
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7±2m/sTitain. H2 9jr^-rj:^ 

;^ttCWlD-r*Hi:T, 02 9 (A) , (B) , 
(C) CIRfcStiiCLT. ffiti*?4 5 2S5cff 

4 6 6^^5*5. 

[0 18 4] £©-f h^y K4 2 1 

tt. ±fHHJiE©^^X ! bUi^bfccfc^tr. 03OKj*T 
10 8ftE^J#ffl©MSS8WB!l©lti:ttl§#2-< ft£>tttii§©/\' 

5X8lrt£ftSttH©y>OP4 6 6 f &*)"&««■«© 1 
0if3©;X/H'6 6*^tt7>f )V?X.]s*>\~ttn 

[0 18 5] *bT, A^Ha^; h42 0Si^t5 
Ay F*fl3l!4 3 013* 0 2 2ftV>b02 6»r^-T«t5 
-f b^y H4 2 1 SfbfcAy F8B4 

3 3*<*g^SVMr^XiES$nx^snxv^. d 

©Ay H^fi 4 3 3 ©*+■ U y 3? 4 2 6 lC*5tt£>E« 
20 tt, 03 lK«ia:6«J^r«t5^, 8Jt$*|S]T*SY 

W^[pi«fc o fe Y$fi ttt^-rs^S*rS]X$.s xfft^rs] 
«fc«»bfc*rtllc*7"fey h b^A^iEJ'J^n^^ 

«^bfc^fTicCT^.«6<iM^xgBe$n, ii©?>j***g 
^j^x.«2 5ijxia«^nxv^„ z.n\t, o^-^x 

>y h^. v M21±0 <hs\y fgB4 3 3 ©Mia*(Sj© 
ifg*ij2:<, SV»KI9l»"r*-f >^5>xy h^y N21 
l^±©iH@F^RiS:^«)S^i:*tT^^Vi— ;£X, ;X;P 

4 6 6©?lJ*iY$fi^t^bXia?iJ$nxV^«l;p»C 

30 bfcttntf& v>««* e»nfci2M©tt*x$. 

[0 18 6] F*:#S$4 3 0 Aii 

I4 3 3*<, -f >^^x^ h^\y K4 2 1 ©fi^#fSj# 

3^^44 1 **ffl*K^*(6]i:Sjtt#JtCffi©-r-5«^X 
»j«S*WtE«*nTV»*. ^0^7^64 3 3©^ 
^•TSES«^«, «*.tt-f>ars>x?/ Fv; K4 2 1 

©ft#*(Sixab^>>'X;U4 6 6 ©Et9:^rfi]*<xtt^»c 

^bX5 7. 1° ffl^T^. 
40 [0 18 7] s\y KSS4 3 3 te, PS^Jfttt-T^ 

% S 59*1*1 » b TJtW*»fcfit« b ft «fc 5 
StlTV»*. -Tftfe^, 02 3ftV^b0 2 6*5«tC/03 
WZm-f i^r)\Z, 1 2<@©-f >>7 s Jx.y h*\y h*4 2 1 
©yX;U4 6 6**Y|ft^rS]lca^bXE?'J5n-5«t-5 
K, -f>*J>m K» K4 2-l»4 2 59CEJ0an*»'3 
^©Y$ft*|6]A©E?iJJ«^**SVijSVi©iS5S»rE@$n 
-5. 

[0188] A#6<J»C«, 0 3 1 43 £tf 0 3 2 icS^Vi 
X, «t»3»W(r|ft0J-r-5. JlUX, -f^i^hv; 
50 R2Ht fi#*f6]X* 5 7 X;U 4 6 6 ©E^fS]** 
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K4 2 1 \ZWL\1*>ntz2m<D;X)V4 6 6 0- *JB 
K£l>T, 7^;i/^Xl^^>h«lfSH 3S:«:Uir-& 1 1 

mu<o;X)\>4 6 6^ti©-r-5x$fi*rS]©ii^±-^ 2 

Pm<DJX)V4 6 6©ffi7jtettttibft^ 1 0<@jWF*3©& 
Bt7i-5^AAt*^ (0 3 2*©A) . Tfcfc>*>, 1 

^±ir2fgcc>yx;P4 6 6**£ifiEbfcV>SH«A**£i; 
•5. 

[0 18 9] IfcAtot, 03 l*«tUt@3 2^-TJ; 10 
o\Z, loco-f >2Vx.y Vsy K4 2 lTXlfiTjfp]© 
it^±tC2f@C9yX;U4 6.6^ffifi-r-5®«B (0 3 2 
+ ©B) Tftt. ^J^^-r^y K&1!4 3 3«Xf4*fS)T? 
M5«ttttK:ffi1lS1«tV». 3 SIC, — ^©^Jfcfc-T'Vy 
Kg£B4 3 3<DX$&^^<Dm^±\ZimVi)^nVU 

^ffl&At* m% •amtwi'^v h*st4 3 3©xi* 

y K4 2 1 £to?j©?ij©-f >i7^xy H'vy h'4 

6#ffie-r-5#n<i:-r-5. -rfct^ -f>^s?x?»h^ 

y h* 4 2 1 **SK*nTV»*««lc*v»Ttt, £!©&fi 
T? ! fex$ft^ia]©it^±tri^'r^-th2ffl©yx;i'4 6 6^ 
test's ± 3 K^j&ttKKta-rs. 7^;^ip 

*>h«»l 3£H:tbbfcW;OM 6 6©£g«Xfci. 

coxittrffiioiftflLkic*!** 2M©yx*4 6 6 ©lit 
<hbT&*.fcv>. 

[0 19 0] Z\<D£5\Z. ±tS3n5X#^l:»l 

x-r >^*i±ffi-rsyx;u4 6 6«2e^E^±»cffie 

U ABM"* J: "51c. c©2iS©y;Ol/;M£> io©<@f5r 30 

Iw-f >2ifiVt\&-ZnZ>Z.il\Zi3.Z>. l~D<D;X)Vfrib<D 

•5*fti:«*<5CT. £©±5 Kg']* <DJX)V& £ttffl 
Cit)io©xw>hS^tn«, ./XJHWottffl 

«k * t) r6]± $ 0 5 H £ £ 5 . 

[0 19 1] W>*#I&*©«JS) -f>*ttfc«4 3 
•lit 02 3&V>b0 2 6 iCjrrrJc^K:. H*^BB 

4 3 o<D2&i\zttfei,T*ft?nmfz>nrz-tt<D¥-wL 40 

ttO*ft«4 7 1 t, Cn6*ft«4 7 1 
lT6nfcM*#i4 7 2 t4#LTt^. tlT, « 
$&2f:#:gB4 7 2 BSifflfiR1S?tK©iijia5 4 7 4*fb 
TV>5. Cl©jf|jISB4 7 4«. Slttte^ 4 7 3 fcTSttt 

«4 7 i sjtiir*tt«T«#flfc»oT»»iiJl)BK« 

Otttt^ns. £7^ 0M&MMB4 7 2©itSSgB4 7 4 
tt, 0tJ*.«a-f;i>;*;/y >^4 7 5^t*»cJ;0H#«4 
7 1*^A-^'gS4 3 3 KftttTilffif 3#fS]Ktt& 
StlTB^ttttStl-S. 02 3K&HT, WIWO 

tB£±. -f >^&/i&ffl54 3 1 «U 2^©^-;/ KSB4 3 50 



#B§bT0;j*bT^£. 

[0 19 2] £©i!jSffl$4 7 4<Ds\y KSS4 3 3 I'jtf 
(6]-r-5<M©ffigeiCtt, 7 7>i?ffl!4 7 6*i|9:^enTVi 
5. £©77>S>«4 7 6tt. itilg|54 7 4©^«^ttC 

44 3®->-Mtf4 4 9l:, Zt-OV7,f^)>{fA 7 5 
©ft»tttUT»««Bt:S»-r*. il)iffl54 7 4 

<D7y>-y®i4 7 6t>myt*>tifzwtR*tm<Di$imz 

it, 'Jb^ >bffl4 7 7tfmtft>nT\,*Z>. Z\<DiSa-1 

>hgB4 7 7«, 02 2\zm^.m\zm-r^.o\z, 7 4)V 
?x.v* y btsn 1 3 3j»sfEar*«i&«4 7 8 <p-mw 

[0 19 3] £©{H;iS&1?4 7 8tt, ±5zBbfc<fc3K:, 0 
2 2 fc«iC»t^r«k5»C, s\y Ko.~>y h420Oi 

b fc V» J: 5 \ZMf£&mWl£i®. 4 2 7 KIEiBS;* 
n. 0 2 3:fe«fctf02 5 fc— A«U*©*WT*5*«fcjft 
-r^PlC, S'J^«SK»I^B4 2 7^e.^\«y h*a-yh4 

2 0±?7.fcfl 2^1^3*171:^ >^«J&a54 3 1 ©R5 

©is+*fcEWsn, s6fc«c»«icia*snT5te«i«« 

-f >*&iiiSSU 3 l©^ 3 -f >h3B4 7 7lCS^^nT 

[0 19 4] -tbT, -f >^«if&gU4 3 1«, 
^•bTfiitjl-r^^W Wxl/^> h^ifsfl 3*^\y Kg 

®4 3 3.©-r >?m\W4 4 3 c^-r-s. -f> 

*»AgB4 4 3tc^snfc7^;^xi^^>h^!(sn 

3 > i7 Px. y b 2/ h* 4 2 1 \Z^tS tl> 
§nH>^^iy h'Ny K4 2 1 ©S-/;OU4 6 6fr 

e»3®±^?fif8tticia:(±i$n-g». 
[oi9 5] )\>$r<D$&m.mm 

(ffiA9) *C ±fEHIfi©^Si©*7-7w;i'^M3£ 
^B*fflViT^J7-7>f 1 &7£j£-r5!frfe£0®£ 

#S8bTia^-r?>. 03 4«±i2^5-7w;i/^©MiS 

-5ffitiSl8»f®0T*^. 

[0 19 6] MZ-&mm^mtf0. 7mm, i^^- 
}fe*<3 8 cm. «hm*<3 0 cmOi7MW77© 
SBH*«T*^V-tf-*Sl 2©^®*, ^JSSKlCjg 
SHb*3t*£ lKS%mJnbfc»:^T^-r-5. d© 

^. d©v-y ! -Sffil 2©^®{r, 
«t0i7DAIKS¥^0. 2 tfm©JKJrc»j«U ^JSS 
6 a*#S (0 3 4+^«SS 1) . 
[0 19 7] HOTIf— 36«l 2£*y h^l^-h± 

IC, fi»jK.«7.tf>3-McJ:O0^b^:^7* Kl^v^T. 
hJH*»j«f*. Jirovif— 36«i 2 ©Affile, 
B?S©v h>J ^ ^XA^->^««:fi5Ilibfe0^b^Vi 

Cl©@^b^:-7-tf-Sffil 2«:, ^JA«*KYk^'J7A 
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ft 8 n&%<Dm&~z'£m-?z>T)vt> ^mmmzmmv. 

*mftMtt<Dy* bU&7> hftB§?£U l^*hSftA 
1*V»T, @fflbfc&JKIi6 aft, mz. 

(03 4*^JHS2> . fciJ, 36^@6 bOJRJti*** 
2 /iim?, jg^B6 b©H^-J£te43*5J:-?-2 2 

[0 19 8] £©jgftjf 6 b*<|8:»7e>nfcV+) s -»«l 10 

4 4>^)IIBS 3 ) . £00%&WI&ttJ£4fe 6 c ftgtffcT 

•tf-gsi 2ft 1 o o*ct2 o^ra^i^-^ bfc&, 

3t Odf K ft . « A «±Jfi b fc J: 3 & r jw* u tt OS 
«rai*L. UE*T?U>Xbfc«lc^tf>ft«rs. 
ft»ft»i:l/T077*-'?-i'*«A«2 0 0tT3 
0«-Bllltb» WIMSa-S-MfrfcWbSH-. n>trmz 20 
dftJ&ffc-T-S. £©/S>^/a6 d©Jg|/Pte¥i$Tift2. 
7#m, ig-5fffitt*?Jl 4(tmTS5. £©M>i7jffl6d 
ta0tJB6btfcTBHi6*«»j«Sn* (H3 4«t»*W 

5 4) . 

[0 19 9] ±E»6tltejfitH6 b*J:tfrt^I6 
hJ9At(*7 MSKv+f-SS 1 2 cDgmS) o-f>^ 

yXT&sftf*. A#A9ica. «*.tt"^y*ActtJn 

ft 2 OXm*fcJB'fr^C!li«JE*aJ10b, ^XviiS 30 
l-CXyf>^i|?y Mc»j*U V1f-*«1 2ftjg 

b, •7-y , -at«i 2©w«axe**»r*. 

[0 2 0 0] *K. 

# (R) . » (G) , * (B) <D&74)V9X.V* 

Wr* (H3 4«t»*«S 5) . 
[0 2 0 1] HO-f >iri?x.y H^KliS^-r^X 40 
I^*>h#&©ttajfcl&bTte, foZfrCsb'W Ha~ 
y h4 2 0ftffiitJgfiJcbT43<. -tbT, ^fiSBtmSS 
© : &}K7SttaiMaS®4 0 5 R, 4 0 5 G. 405BIC 
*5V>T\ >£v>xy ys\y H4 2 lOlOO/X^ 
4 6 6*->e>l?tm$n-g>7^ jU^Xb^> htfiftl 3©tt 

ffiffi*</??£3, 0n^«i o p lmmtttzkoizmmv 
t*5<. v-»f-as« i 2 o-Hic. *&*>i;*hi 

S6ft^^^->»C^bT*<. 

[0 2 0 2] -?-bT\ ijZBbfcJcSKjlfl&SbJtvif- 
SS124, BSbfcHftaSntft; HteiD. i^Rfe 50 
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m<D^&mmm&m4 o 5 RrtK&AU fttttttufti 
ss©4 0 5 Rrto#^ffl5±t«e-rs. d©#&as± 

K«BS*lfcT1f-*Sl 2tt. W*.«R5IKJ:DttB 

ifea&afcan-s. tut, vtr-atsi 2ft«j*bfc# 

Ban, J8fflJrJ£©ffl«fcfc*J:5K2Ej£SEB»S«4 
2 5ft»WbT»»T<&. *fc» aij£^ERMSB4 2 7 
I'T^y Hax y h 4 2 0 *m&#WiZ-&* ^©ftfift 
IMfr*. iOS. Hax y h 4 2 0 ft©Jj££#r$j 
fcfMfcStfFy htfett&fflaxy H4 8 7KT, 
4 6 6*»6©«:ffl«tt*tttBb, lfcHWFfi*£i;TV»fc 

v^<tftB^bTaj^B^»a-a-^. 
[0203] z.<d'&, 2 sicitiojid 

3En4#i*cft»snftvif-asK 1 2 cxamc* 

h4 2 oetMKStt?:?. it-f^yij» b'sy H4 
2 10M0;X;H 6 6^f,®S7>fMxl/^>h 

*mi 3fttttma-e-, vtf-*«i 2©rss6ictke 

£n£HSSf*3K3feJ*-f3. CCD>'XJU4 6 6#>£>©tt£fcb 
tt, 0^b«£V^JffllSB»C±D. m3 2\ZmT^ X)V4 
6 6 OEB3&r^OPI«l«fcttfir*»f3g<IR*X,- «*« 
WSBl 0<@T^)<OyX;i'4 6 6*5ll7-fMlp^> 

h^iisn 3«ttwa-&^vs$!iffliftb. ^ra^icficB-r 

[0 2 0 4] ifc, yX;i/4 6 6A^©lfi:aH jfe^* 
ftCDjti&fLh, t&b^7'T>±l:2cioyXJH6 
6atffiBf£©T> ^Kl+tt lOOtHJgBJCl /X;U4 6 
6ri>£2 Fy K «k9i£b<tel /X;P4 6 6d^e, 1 H 
y htbT2^»ftlitaia-a-^©-t?, tf8^?iSf^«: 
aian^.. dCDl^E^KiSlcHy htfctttfcffla-.y h 
4 8 7 <fc?)l!tW:(*&ft&ajbTHy httLmi&.CX\r*t£ 

[0 2 0 5] Hy M*tt*»ltbi&:v»»fr, Ha~ 
y h 4 2 0 ftSJ^73(6llt^S^«i$-&, 

*s 1 2 sfiiw-rs^Msfflft^eaiE^fcsnbsii-^o 

7^;^x^^>h«!|sn 3ftBtmaii-S»jffftMlt)M 
b, ^o^/y-^^^^^fiS:^ 1 i©fl>T5£o7w;u 
^IM > H)gfi£®«7t;7^^xi/^ > h 3 ft^ 

[0 2 0 6] fUT, Rfi©7-f^I 

u*>h*tni3 *<tttaanfc-7if-s« 1 2 «, 

b^^t&iMP^y H:J:0ttMB:maa»«4 0 5R^ 

■=>$o man, m^Lte^®.^-? fcizx , y-ou? 
xp^>h^i 3ftfiaj^.«i 2 o*ct? 5»mftjfta* 

v+F-Sffil 2ft^t5ffib. ^SlbootS^-T'S. ^© 
JKfl«fti:Wffl.a^B4 0 5 Rd^KI^GfefflO^tt 
ffifiQ;gg®4 0 5 G*J;lXBfiffl<D^7iSQtai5!iagB4 

0 5Bicaij£b, R&<z>M&.<D®&tmmz, m&oy 
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©7-fj^xi//>hwi 3*«i±aisnTfe/s$nfc 

■71f-S«l 2£H]iKU MAS. r^7-fWx 
k^>h«*Jfl 3*jD^IC«fcDH{tS»$1tS (0 3 4 

+¥Jias 6) . 

[0 2 0 7] (t>y—74)V*<D]&f8.) ZL<D'&. 7 4 )V 

«BWt4fe»J*-r*. £©£Mt4©J:®l;: I 

TO (Indium-Tin Oxide) JCT^SS 5 £/9rSA:*— > 

•5 (03 44 3 *«8S7) . 1 
B 1 8 fcjj*rJ: 3 # 
[0 2 0 8] C#5 — 7*;^©«BHfcft©8&*] £© 

H2 2^tvibia3 4ic^-r^8©*ig©^iifc«j;n^ 
±BB#5lli©»tt©tfUl!a&*K:lnA, JWTlc^T^/lS!) 

[0 2 0 9] -rftfr-fe, *t&©yx;i/4 6 6timm.&± 20 
ctavt?,nin?»yx;i/4 6 6©i3?ij7ji6]t;:fi#7jr6]£ 

Snft'f>^^J2;K-yh , 4 2lS, emSO^S? 
iy hA^ K4 2 1<DSX)\<4 6 6*^fte.tlfc— 
«ttffl^T?S)-5T-tf-S«l 2©*BfcBrJ£©ratt*fl' 
VTttfo-rZ>Vtm~e. -f >{7Vx.y h^7 h*4 2 l©g 

7K'yN2 1 ©SVMcM^Ti2SbfclBe7jf^C*r 

S#*TT*#ttfciMbaii\ yX^4 6 6^SVif-g 30 

7x 7 h H 4 2 1 fefiWfS^lr U 7 74 2 6 fc«fc 

ox, -7+f-s«i 2©^Hic»ofc^»i©mir^-ne, 

31$:©^ >#7xy h-'Sy H4 2 l^S^WJU^XP^ 
>MWl3*ttl«nct*«T?*, «A«l«©ft^ 
ttW'f >^7xy h'Sy K^/B^TV+f— 1 2©^ 
BB*fMft3ii-S»£fclfc"<T. jfe*«HBI*fi«Tr#, Rfc 

«©»si*ra*fiire**. . 40 

[0 2 10] fi^ (fiR) <Om\l3.^ >*7xy 

?Mfifc«fifcfc-»Tl,*3*«, ^-ftlCtfc-^TiBTf-ft©^ 
h'Sy K4 2 l«Mig#®*0dtaVi©-e, 
*»8TttHttft*»4SoT**«fcft¥©-r >*7x 
y H^y K<fcft£±5KKS?-5/£ttT&5*:#, ax 



eta©fc«e>Kflwr* < /xjp4 6 6©«c-^wih (/ 
x;m 6 6$ ifi*fc«*«**K«yBUTii*«Dhr^ 

^lcPg5-rSdtt>T#-5) £\z£ 
t)« 1MX^@if5i©£7^E^J©gft^fc#y-:7^ 

lfcttLTfe^^xi^i/umi 3 ^ithm-r 

**. -f>^i>n> h^y h*4 2 1 ft*ft**T 

Tf, -f 7*7xy 2 2 cn£«jrT-5 

'J y74 2 6*»*ffl{bU»:V»©T. jKflSttWSS© 

[0211] tft, #'f>ir?iyKyK4 2lH» 

7xy h'sy K4.2 1©^X;U4 6 6 ©yXAflfltryf 1 

h 3 * £© H y h ffl fcf y ^C-HRS £ <h#T? * 5. 

y k n bttisiit < ft s ©t» 

^•;i/^x^^>h^)|sn 3©ttffi^nsrasiT7*«.tfy 
^av x;mn©fcfy ? £ tf$«K ft o , w^t«7w ;p^x 

> h*J*sj- 1 3 *<itl:ffi$nfevif-S« l 2 

«tt)^aBfts^ffi*<#en, a»ft^^©* 

[0 2 12] SSfc, ^'J-yy4 2 6C^MI8^ 
t50Tlift<I*©'f>^-7i7 h'Sy K 4 2 l*<-5- 

n^nM^Lfe^tfts©^ vif-gig i 2 tcja^ 
{H©/x;p4 6 6 tv+f-ssi 2*->c ) a^fl!i©>'X;i' 

4 6 6 $T©Sgf?l«*^y 7'74 2 6©^SM^S-t3: 
5*l^-JCtfc^T/Jv$<ft0» 7-74 2 6\Z£z>T 

Tlf-S^l 2»C»ofc^«jT?S?>^-rS^«rMiSI 

[0 2 13] fLT, *g^:©-f >^-7x7 HA7K4 2 
1 tUT*»6*IICl^-^© ! b©*fflV^Clt^cfcl9, 
Hi©-f>?-7i7bA7K4 2 1Tfc, ^fg^lr 
M^TE©S-a--£.di:X?7W-'l'^XV r ^>h*fi|S(.i 3* 
Vkm-?ZtemzMl&2ii:Z>Z.£i)<HI&£tiit) , «|fi£*tfS 

fc, Cin&'f >{7i?x.y h*\y K4 2 1 <l&©y 
X;l/4 6 6?£*b, yXJl/4 6 6©^ffi©A*S^}rra 
-T*^ii*«, =^^'J y-74 2 6tC^bT-f >i7 7x 
7 Y"\y K4 2 1 Sr^itT^^tC^WtftO. $.ft 

5. 
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CO 2 14] Sfc. »0-f>i'yi'yhA-yF4 2 1 
1 2 ©§M£ffi#WlC&»rf STjfilrfcfL 

xm^-vm^-t^mtfiK), i -Dommzm-on 

j£T#> 7^;i^Xl/*>h*mi 3©ttaj$&35£fa± 

[0 2 15] fiajA.«^«l^lt*ISc?l]<DlliS=P^ 
#<!:fr-5«fc3 K^g&O-f >Wxy b^y K4 2 1 £iE 
«f*fc*. *#©tt»Jfc-f >*5>xy h'V;/ KSfflVi 
ZZ\£te<. miaa-i >9 a J*v b*\y K4 2 1 £/B 10 
HTfc, >*5>xy K 4 2 1 a^R^itf 

tr-f >#5?x.y h'sy K4 2 1 Pb1T7 JU^XU^ > h 

ttifc^^xi^^htmi 3©&$?ftiitffl, Tfcfc 

ft*KLfctt»&*Tr*s. fcfc, «*.«**«toEn*]lca» 
-f >{?~?x.y. b*\y h*4 2 l^&7-fMXM>H# 

»i 3*Rtws-e-*c:t*^sttto, afexetw^n 

[0 2 16] 8ftlljtt£#Lfc&tt#£bT©#l*. 

/x;v4 6 6*<-®K:*g&&tte>n;fc«8c©<>^v J x 

•yKy N2 14, Z.tlZ'C yt>~?x.y b^y K 4 2 

i©yx;p4 6 6*<t9itte.nfe— ffi^tfe«:m#)T»^)V 
i 2 ©*»KW£©rai*s:frbT»iarr*tt* 

Tf, 2©*SfK»oT»#»fc^»S*. 
a©-f>^^i«; h'Sy H4 2 l©=&yXJl'4 6 6^ 
S-T-tf-SSl 2©^M(Cl^— ©7^;W^Xlx^>h^ 30 
»1 3£Rfctti$-a-3. £©fc©, fcljlttliERWlCH— © 
MflOOi'yif N21 Srfljwr* 

■ iC7^^xi/X>h«mi 3*tttllS-a-5Jli:A*oI 

7. hSr^M-C^T^. 3e.tr, mtf-f >?i?x.y h'sy 

k 4 2 i &M^TBa?ij-r«)ES*f6]©&«:®i:tg:^-r«. 

•5. 40 

[0217] yx;u4 6 6 tim^mm-eum±\z 

E^Lfc-T >^v>xy b*\y R21 &m^Z>Z.t\z£ 

[0 2 18] yX;P4 6 6*<BS^F^RSTit^± 

KHEg&Snfc-f >#z?x.y b^y K4 2 1 ©«lfi£lc43V^ 
X, fi^MO'f>^yif h^v K4 2 1 
faKH&oTyXJM 6 6 SBS^ffl^Tifc^lCiatf it© 

t, -f >^>?xy h'sy K4 2 iaws^u mK\sm 50 
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SrrS'f >4^xy h"\y K4 2 ll^iS^ft&WgB&i:© 

[0219] yx;u4 6 6 ©E^isj^n^n 

Bmr£fc5tt^T'*t&©'f >*v?x-;/ h'N-;/ K4 2 1 
£4HrU?5M 2 6lrEIS:bT'\y h^-y h4 2 0* 
«j£bfc©T, WCWJW^S'iv h'v;/ FSJB 
^s:ki!i;<Mi:n«!)«lti:m-<07-fHiW 

ncMWMVi'^x'j h-^y H4 2 1i^7 
-f;^xl//>h«»l 3&fifeTiiffl$^-2.Ci:*ioJ 
tttfeO, ttffl«*T?©ttfflfiS*«fc¥*WbT?*. S? 

[0 2 2 0] SX)V4 6 6 *H8$?raRSTS:ttS 

[0 2 2 1] ttT. ffilM££WLfcMK#T&50iJ;L 

«<>^T^^7w , ^xix^>H^i)sn 3*ttmr« 

Oi7yiyK^H4 2 1©;X;i'4 
6 6**!8:ttSnfc— H**«i±ttJ<8l£LT©vif-S«l 

2©*iBfc»oT*»»fcfMft3-e\ d ©«*#«]& 

yX;P4 6 6*>67^^lM>h*mi 3S:lbbm$ 
ZOTztb, %ti.Z>2-D<D;X)\'4 6 6^6fi^T 

7^Miw>nmi 3«ttu-r«MA«w6n. 

{Richie© 4 6 6ffl£«Vvri!ttttfi£/'t?'.y;fr0f 

[0 2 2 2] 7-fMXW>Hmi 3&tttU 

•T5yXJU4 6 6*«-lBfc««:ISlt«±fcRlt6nfc-f 
>&*?x.y b^y H4 2 1 £, in^^^i^K 
y H4 2 1©/X;U4 6 6*««tf5nfc-iB*««ttffl* 
t bT©vtf-»« l 2 ©&iBfcj!>f£©rai»£tf-bT*t 

[fij-rs^ffi-ev-y 5 -^ 1 2 ©*isfic»oT*»»c» 

Sd^-a-, -f>i7i?xy h'Sy N2 l©#yX;U4 6 6 

©■5-&cine./x;i/4 6 6 ©iB»:*(6j©M^SB©0f^ 
^xxtae-r^^Jx-tSMCWi op©yx;v-4 6 6^e« 
ittm $ ti-^. c t & < Bfjfeflwttxfiin© icfiz©-r 

■SyXJl'4 6 6 7>->e>V+f-Sffil 2©^®IC7-<;l'^X 
W>btmi3*ttHJt«. C©«*KJ:D. ttUiS 
*^lC#-<^S/XJl/4 6 6 ©EMftfflOHtflttlCffiiB 

-rs^sm^TS^M^ i op-ro©yx;w4 6 6*>e. 
«*ttai$-a:T, ?tfflfi**tfc«w-«&fwa5«-©yx 

;U4 6 6SIW7-f^Xl/^>hWH 3 4l±ffi$ 

■&5©t, v-tf-ssi 2©^®ir¥®e<)ic^-icia:ai 
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[0 2 2 3] -?-bX, 7-f;i^Xlo(>Mf»l 3<D\± 

%m vftmmfkm&mm ft a omm&imft*:imft t 
bxm^m^X'h. wtic/t?y**t*i;i\ jars 

®-^ELge^t*©«^i^gEi:bTfi«F?5:#14*^ 10 
[0 2 2 4] =&yX;P4 6 6d^5ttliS©¥^ffl 

1 2©^®il¥ES6<J^^-C«:m$n, A#ttWt©« 

sn*. 

[0 2 2 5] h'7hft^UJa-yh4 8 7^ 

tttbtf6>£l»ikx£, ^HT&Jfft^-rJi/^xi^^h 20 
t»l 3CDDtWT*Sffilij*#^^i:*«T^S„ 
[0 2 2 6] ^-LT, Hyhtii^ai^-yh4 8 7l: 

*f»l 3<D\k&^fa\zM\sT&.m-rZ>j3\P\~Q7 4 )V?X. 

^*>h*flBH 3©jii&£&mT-5©x, 7^;^ii/ 
^>FWi3Sttiiitsigm, mmtz®f&-ev& 

«fix&#ft:7^;h^xi^>h#!fti 3©i£Hix 
*5ttp*#^c:t*iT#-s. 30 

[0 2 2 7] 2*>\Z, /X;P4 6 6d^V1f— 2 

\zyj )v?x.]/*>yw®\ 3 z\±m-rz>i.m<z>m'& 

X\ MkM4ftUJL=y h4 8 7ti07^Ml|/ 

>nwi 3©tttBii:ti}*5«tr/ii:^<Dia:tb!Kfig*^mT 

#« 3 ©l&fflttffi£t8fSfc:g 

§sx£, hmi&mmz&i±LT&mmm*&z 

[0 2 2 8] Sfc, s\y F3.= y h4 2 0©±£tt7$rft 40 
3.-7H4 2 0 £&M3-tt-«E|i;0t£< , j&oBfctBofc 

[0 2 2 9] fbT, *g8c©-f >#i?x.y b^y K4 2 
h*f»l 3©Rt£BSn5MISl?*-5ey?*VX;i'M© 50 
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M>?-7i7 h'sy K4 2 1 ©^SBfrikTiT, /hM 

tt£|6)±X#5. 

[0 2 3 0] •f>^-7i^t-A.;K4 2 1 £2?*J 

K^ttffcXE&Lfcfc*. 7 J frfx.lsM/btt'&l 3 
«r«SS-rS^®4 7 8 Kaxy h 4 2 0 ©ifi# 

§gfcT#«. $ 5>Kl, -f hA^ K 4 2 1 S 

$9f9?"3£:«>©SI§tE8l4'4 2 OEi*K-> Hazy h 
4 2 0OWI*6iaD, E^{r«t^«^.y<X©^@ 

[0 2 3 1] SSfc. *g8c©-f >9$?x.y h-Ny K4 2 
1 *SWtt©XU>h3£ffi4 3 5©— flRffifCERU fill 
*M8K3***4.4 1 ftK»tefcJ6, ttfttttt_kKEIK 
bTfe3^^4 4 1^f.5J:ta<ElTt, /h 
!EMfc*«T**£fc%>fc, ±^f*|SlT?©y^4 6 6# 

;U4 6 6©E#l£t#S;iis&*X#. SV> >T8s©#Biift:< 
^^ly h^\y K£fflV>5!&®#ft:V>. 
[0 2 3 2] tl/T, 3^.^^ 4 4 1 a^R*HB!l^;:^m-r 
£J;5^C;&#;^reE^b&&i^^ U*.{7?4 4 lgB#X 

©«my<X©^#*l»±T#, &#X^5Sb*:fi5ili£ 

[0 233] ft*5> ^ne.©^8©ma©^ic^^s 

[0 2 3 4] (&9©gyfi©JgfiB) #cfc, *f6W©«^ 
^^yvhUy^7.S©^ggJCOViTlftBJ-rs. ft: 

n«.s^se©fli«KoviTi»wrs. 

[0 2 3 5] CS^Sg©^) 03511 #5891 ©« 
^^©©Mifi^glC^lt-g) E LSM©-eBS:^ri5I 
8S0X&-5. 03 6H S^SB©HSRfa«©TH«}jfi 

[0 2 3 6] fftfr-fe, E3 5K;:fcVvr> 5 0 1IJEL 
giT*5EL^fSfflVifc7^r-f77MJ yi? 
*3!©^£EX, IlO^giS 0 1«, &&X&-5 
fiSO*SXfiS 0 2±IC, *gg:©^«^5 0 3 t. z\ 

[|§85 0 4t, cn&^#tl5 0 4fcM^JfcMl/tS« 

»©*iii&mi85 o 5 £a*-tft-*?tte»sftfc«j«etf 

^E-bT, *SE^5 0 3 i:|f|5 0 4t©S- 
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[0 2 3 7] fl*t&5 0 4l:i*fbT«, >7 hUi?X 
Wbfcx-*<l!JSKffij[5]BS5 0 7«l^ntv^. £ 
^;^7^**Ufcj6ME«W»0K5 0 8#g:tt£ftT 

-5-LT, Meant s o lAotn^nictt ^tf 
gS5 0 3 £?>bT;£&<f^#y- h«g^««s$n^7. 
-fyf>^Slh7>^^ 5 0 9 t, Z.CDT.^v'f-y 
^»Kl-7>^7^5 0 9£:frbT{f^«g5 0 47fr>£& 
«&3n«lB««^*S«b«ifr*S«§Sc apt. 
iOSitlc a plC£^T«&3ft£iIHgi{I*f;o<y- 

h«s»c«*&$n^*u->h»^h7>^^5 i o 

5^6Kft««*««natHBJH««5 lit, £©Pi5fi 

«®5 1 i&£zt&imnM5 i 2Mc«»a*n5jBt 
^5 1 3 twmiztiT^*. 

[0 2 3 8] Z.<Dffimz£.Q, 5 0 3 ifimWl 3 ft 

-?-©P#©{f^ig&5 0 4OfWI«fic a plC«f£3 
ft£. £©gf»sg§c a peott&KjfcUT, *l^>h^ 
figh5>v J 7.^5 1 0©:*> • :*:7 5. -€"b 

t, nvz/vmmv s 1 o<D^**)izirv 

T, *iiS&€^5 0 5d^Pi^«S5 1 1 ICflSittfSft 
ft, S ^ KSgftgiT 5 1 3 &S CTKWIt 5 1 2 ICtt 
«E*S«ft*. ClCJltlriO. %^m^5 1 3\t, Z\tl 

CO 2 3 9] :CT. S^fig^5 0 1AH K»fS5 

1 2^ytmT5 1 3£IR9l&V>;fc:|fc&©K;;*;¥00T 
£50 3 6 CwfJ^fci ¥®«®**fi*P©lli^*@ 
5 1 1 ©4ja*><, «#«5 0 4. #S*&«i£l5 0 5, ^ 
gi®5 0 3:fc£tfl3^b&Vifi!j©iIi5fl®S5 1 lffl©;£ 
£815 0 3K<fcoTB$ft*:ieStfcoTV>-5. 

[0 2 4 0] [^^©iSiSXS) ifetC, ±ISEL* 

■ «ar*«axeo#«ic3v>xBiwr*. 03 7&v> 
0-C&-5. 

[0 2 4 1] (ffiffiS) *T, 0 3.7 (A) »c^-r«t5 

h7Xh^->->7> (tetraethoxysilane : TEOS) 

& 1 UT^SXV C VD (Chem 
ical Vapor Deposition) f£K:«fci9, JP£-tf feW® 2 0 
0 0~5 0 0 0^->^/X hO-A©->U:3>8MtBlT& 

0 2 ©?&££,*<) 3 5 OTCKKJEU Ttfl««Bt©«lHK: 
7 r 7XTCVDftlCJ:0ffa-+tt*«tt3 0 0-7 0 0* 

2 0 a £©&, ¥8&J8£5 2 0 a left b 
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**1I5U ¥»#K5 2 0 a*#y«>U3>JRKl&iMb 
f*. ££T, tf7--)U)4T«, «*.«X*->T 
■tfUlf— A©fi-tf**8J4 0 0 nmO^Oh'-AS 
fflV». fflASSA«2 0 0mJ/cm , T3b5. 7-f> 

J: 5 5 -f > h*- ft*. 
[0 2 4 2] fbT, 0 3 7 (B) Kj^TJ; 5 ¥M 
10 #J&5 2 0 a S/^-->^bT&ttOWi5 2 0 
b6»«n. £©¥ig«EJ8C5 2 0 baWKW-Sftfe** 
£K5 0 2cd*S£, TEOS*»Bfc*:*f;*fc2*R»;tf 
*fcbT:/5XvCVDftfc,fcDff3-tfSsjW»6 0 0~ 

1 5 0 0*>^hn-AO5'U3>Bfcftflt*-6V»tta 
{fcJ&T?&*y-M6Scll!l5 2 1 a*Mt?>. fc*5, ¥ 
«#IK5 2 0 bii tsV>hmSkVy>V7s^ 5 1 0© 
y**;iHMlWsJ:tfy— * • h* w>fis*£ £&•&*>©-? 

7>^7.*5 0 9©^r^)P^*5ilXy-7> • h'H 

S3 7&^b03 9 ic^-rsgjfixsrm-fflgi 
igh7>^^5 1 oi)mm\zB&.zn%>&, mc^ 

BBT^^ft^fc*, WT©itt?8Ttt, *U>hWmb 
7> S J7>*?S 1 0tOV^T©*.itt^U, 7.-fy^>y» 

[0 2 4 3] 03 7 (C) fcjjVf«fc3J£, 7^ 

30 0 3 6 iCfeSty- 5 1 

5 2 0 b ty- 510 AtCfcrb 

TSSS-a-WlCV-X • KW'-f >M^5 1 0 a, 5 10 
b£j£j&-rs. 75:*5. *M4&*«&A3ftfr5&^fcSB#a< 
^V^M«5 10c 

[0 2 4 4] 03 7 (D) »^-r^d»C, @Pfl$fi 

m&S 2 2&Wl&l,1t&. =l>*? Hj}n-;U5 2 3, 5 

2 4£J£/&U ifte>a>^i7 h*-JU5 2 3, 5 2 4 

rtir^simfii 5 2 6,527 $**a*.^-rs. 

40 [0 2 4 5] 03 7 (E) KjjVT «fc 3 IC> 

«6®cK5 2 2±\Z, flf85 0 4, ^Mf^5 0 5« 
J;^*3t*5 0 3 (0 3 7 +K«0^LftV>) SiY&m- 
*. d©t#, <i#&5 0 4> *ffli^«^5 0 5*3J;t; 
^S^5 0 3©#E^ti, ESI •fcbTiMS£J*S 

#Ei^*0!I^«l~2 MmSS©J?$^ffilr^fi£T 

-st^vi. z\z.-r2. *mmm5 2 7 t&&mt\z. m— 

XST^$ftT^Tfe«kVi. e:©t^, ^115 2 

6«, »a-r* i Tomi-«to^sft*. 

50 [0 2 4 6] -e-bT, «-E^©±S*Spi5IC@ffl$g 
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&&5 3 0£J£/£U 4>iia«S5 2 6 \Z#fe?Z,®.m\Z 
■3>?i; 3 2 don 

-JU5 3 2rt£JSiie>.5«fc-5l:: I TOISMl/, I 
T01$/^-->^UT. «t85 0 4, &iii!&«g| 
5 0 5fc<fcUs££i&ji5 0 3 ICffl^tlfcHlf^S»r. y- 

* • h u-r >«g^e 510a jc«^w»'^-r 
5 1 1 fc^-rs. 

[0 2 4 7] 0 3 7 (E) f|§{|5 0 4 

4^>&jllStti&l5 0 5KJ;oTg:g5 3 5*t^$n 

[0248] (EL&mmvttm wz. ±m<Dm& 

S^*JS$nfc^SS5 0 2\Z-1>?z?x.y btt\Z 

fc*^, 038 (a) ic^-ra^fc ftrsasa^yssn 

fe^**«5 0 2©±B*Ji^CfSlWfc«ffiT 1 ^pfcgi 
?140 ©TJigB2H::l!$*:-5IE?L&A/i 5 1 3 Afc^fifc 20 

r 5 tt> <D®m&i6iVt# tis-comm \zm^ ztircmm 

[0 2 4 9] i©ttm-r^iE?LaAiB5 1 3ASfj!(t 
Z>lttt><Dy£¥#U5 4 OAtbTIl' #'JV-W)i« 

3L-U>\d=.U>. 1. 1 - h*7, - (4-N, N-$?h 
1 J;i'75/'7iz;W ~>#W\*-V->. HJX (8-fc 30 

[0 2 5 0] ft*. JKDBtttlW^ ^«rt££Wbfc33Ett 

#ot¥W5 4 0An ±mistt&nm<Dwm<Dmm. 

C7^J^ll/^>hWl 3&ttm-r-5«-&i:(S|« 
fc, SSKitt^ii5ViCD-t?, ¥-m?5ft\Zti:tf?)0 ft^ifi, 

TU5fci£>, ^^#5fSf5 4 OAWllEl^feOWttmft* 
SSIilC^ftKlb&tffttf, 3fc^#!ft5 4 0A«gf 5 3 

5 ^®ATm^{affi©^{H!itcj2;*^c: t\tm±^n^>. 40 

[0 2 5 1] flT, 03 8 (B) \Z5k?±o\Z. mm 

wtyem&itj. i:\zx. vmzoyt&ttm 5 4 0 A©*g 

*&£j&SS3ii\ H^*@5 1 1 ±l;:B^<E>i$V>IEfl£A 
!5 13A4Mt5. £©038 (A) , (B) 
«3M*?>5IU 03 8 (C) iCjRfiSfc, 
£^j-?£©IE?LffiA® 5 1 3A£Jgfi£T-S. 
[0 2 5 2] JfcC 03 9 (A) K^f 
«5 0 2©±ffi£±l;i[Sntfctt&T, fgftSJt^ 5 1 3© 
-k®&ftlZ%®*m#m5 1 3B<£^T^)it»0«Jgg 
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^^^5 4 0 8$, -f>?yi7hKt6 

fr5±i£bfc&jiM©^tg©g©£m>Tiitaiu cm 

£J£H5 3 5 TIt^MMT*^SSE«l:lS(6() 

^O)tfM5 4 0BI:o^tfc, 
±j£bfcJ:5l;:, ^*Jifsf5 4 0 AWtMtmmz, Wi. 
H5 3 5$jg^.TBlf^ScDnfl!llC/2:*t-5C:tfa^±$ 

[0 2 5 3] ^©ttai-r5^¥^ll5 1 3BSM 
tSfe6©)tfW5 4 0BiLTIt ->7V#'J:7x 

nix>f-p> > #ij7iri/>fr^x 

Jl/7xnl/>, 2, 3, 6, 7-f h^hh'D-ll- 

^-*y- ih-5h - iih (i) ^>'yt*7; [6, 
7, 8-i j] -*yys»-i o-;&;M*>tt, 1. 
1-tfX- (4-N, N-^hU^TS/yx^;!/) -> 
^D^-t)->, 2 - 1 3 • 4' ->>h KD^->7ir 

;» -3, 5, 7- hut kd*->-i -^>ytryu 

—M T^Sr^A, 2, 3 • 6 • 7-f N7kh'D- 
9 -*3\>l/- 1 1 -:**y- 1H-5H-11H (1) 
^>ytf7y-[6, 7, 8-i j] - + yU5?>, 7D 
V7 L ^-^^> ? 75>a§^ (TDP) . *ti/j77y- 

(oxd) , ^s^r*/— mmm* (pb 
d> . -yx^ji>TV—u>mmfr (dsa) , */u; 
— JWKftiMffk u^A-^oy+y y y-;wt# 

(Bebq) , K^i-^S^i^ (MTDAT 

a) , ^?u;m»fl:. ^yu^-f?, ;uyv 

>> 7 1 /^9 1 >IM#, #»J:M U >Ml&lt#. ^> 

[0 2 5 4] 03 9 (B) iZ^-fJ:v\Z. mm& 

*V>»43tj[B»«tafKJ;»), ft^tm 5 4 0 B ©Jgj«£M 
IE?Li£A/i5 1 3A±C> @JEJ©5gV>Wt8¥S 
5 1 3 B &mmtZ>. £©0 3 9 (A) , (B) £ 

i&SBSfe&tfogU 03 9 (C) ic^-ri-sic. 
i?^^-ffi©*fi|#^«cjl5 1 3B*Mt5. IE?LaA 
®5 1 3A«J:^HT«^«#:|K5 1 3BICJ:oT. «3t 
If5 1 3A«^$n?.. S^IC, 03 9 (D) ICjjrT 
SSSfi5 0 2O^St*, ^b<«^h5-T 

y«icswm@5 1 2 -s^u «^gi5 o 1 zmfe 



[0 2 5 5] C©03 57iVib03 9 IdjjVf HMCDJgSg 

[0 2 5 6] t£&* Jl©0 3 5^:lrib0 3 9 <D^m<D]& 
m\Z&\,*T. 71?-&7ik$:1&m\Zt5\,*fzEL&7iim?$: 
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WVttifi. mA.\ZW4 0Ca*-rJ:3lZ, 03 5&HL0 

[0257] mm*m#ms i3bii &k 

is 5 i 3A«#m^®eirs^w»ciB®b^^n«^ 
zu^fz®* ii i *mm bfc»nr*«««>T*»T! 

fr*5> £©04 0K43HT. 03 5&V>b0 3 9 

[0 2 5 8] Sfc, EL^^^fflVi/t^^etb 

T%>T£3. 0 4 1 «*%BJ<D«^^BwmiS^® 
C43^-5ELSM-C*0, 04 1 (A) W:*tgt©m 1 © 

;^i3^5 5 o z.n\zw.&-?z>Jjfa\zmm2tirzig. 

&<D&2<DnxmU5 6 0t, ©EBMff&a%-r¥BiBI 
-C> 0 4 1 (B) (A) ©B-BilBff®0-e&5. 

£©04 1 C:fcVVT\ 03 5&V>L03 9 (C^-nUS© 

#*£H*©*j*fctt, rau«F^*«UT*a[f*itt« 
03 9K*-rsato»iitra«Tr**&», ^-©0^*5 
[0259] £©0 4 1 ir^-rHJfio^fiSo^^^e 

tt. »3t»^ 5 1 3*ti2BSn-5B>f«fir©&3lt)Htf«t 
MZ.\*S i 0.ft£©afifldK5 7 0rt*ffiKl£ft, 

z.n\z£K). mfeGLmt^tDmmtvmizwcms 3 5$ 

[0 2 6 0] Sfcfc, 7^5r^f ^VhiJy^7.S©S^ 

*J*KR&nfcV». "Tfcto*, «A«H4 2lC*-rJ:5 
04 3KLjjVr«fc5&#l/£, 04 4tC^-rj;5^ 

[0 2 6 1] 04 2 K*"r*w««»4. i®^«@5 1 1 
*WIbTgg5 3 5*»J*T*H£K:J:?K KttftC 
/^^— — >y-C#*J:5K:U3i!t"b©Tr**. 04 2(4, 
*w««fcB»r*M»lS©*+©RI»fc*»**WiH 
HTr*D. -t©1tt«©a»ttJtBBI3 5fcV»LH3 9IC 
S-rSllliO»»i:BSW«T**&«i), -?-©0^:j3«fctfi& 

[0 2 6 2] £©04 2K:jjVr^e®Ttt, iS^SS 

5 1 i*a*±D*>j»<»j«u, cnc*?), ^©jsb 

trafcR^E5 3 5 SMLTlriS. ^>40, £©04 2 
S5 l i©a#-*©HBJ:D'bB<fcoTV»*i2iS!©ft 
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H#J&6fc$nTV>S. -tLT. ±120 3 5&V:>U0 3 9 

0, %5t^T5 1 3©T««IJ#eiiifc*jEIUEAB5 1 
3 Afc#jfrr*fc»©MB*T**3tt3fc*m 5 4 0 AS 

(tat, ®^ms5 1 1 <D±mzmft?z>. 

[0 2 6 3] fcfc'U ±120 3 5&V>b0 3 9 d^ffl 

vtzwm, oso)tfM5 4 o Awmmzn&wmw, 

151 1 ©±BfftT*KI*Htfc«IBTs 3t^*f»5 4 0 
10 ASttHil/TlM&f*. ClCDdilCfc 0 > 3t^*f»5 4 
OAte, BfctatBaWJfcfcioT, I®j5i«@5 1 1© 
±® (04 14'TTI) ■*©«HK:ttJ&&«& 
ftn. «koT, MI!^WKfc2fcJ:DB»flrrn«, 

03 8 (B) ±l^tsl©»ViIE?LaA»5 1 3AS»J*T 

fc t*©«tt^J *3PJ« LT3tt*tm 5 4 0 A, 540B© 
20 a£f5BLTfc±V>. 

[0 2 6 4] 04 3 K^T^Sgfifc, J^f'fyvh 
'Jy^XSO^gtT^I.. 04 311 SctSB&S 

©M«©RB"er*. 0 3 5&v>L0 3 9£5vrxifi©& 

[0265] c©04 3 >c^-r*^se-c«, *?\ « 

5 0 2 ±CE#««5 1 2 ftJWJSU £©££t* 

@5 1 2±\z'&\z&ytm^5 1 3**e«3ft*Bfi£ttB 

30 S^M©** t ^-©^H±0%>«<^-?TV^lH]S©a^ 
5 3 5 *. 

[0 2 6 6] tbT, ±IH0 3 5&V>b0 3 9 IC^fS 

mvB&tmmz, gs5 3 5Ti*nfc®^c -r 

4 OA, 5 4 0BftB««fcttfflU"OMr*"*Ei:lCJ: 

o,- »jtsiT5 i 3«»rirr*. 
[0 2 6 7] — sijsiffls«5 8 o±t, trass 8 

1£^LT, tSS5 0 3, Iffi5 0 4, 5 
1 1. y?->4mtSLh5>?Z9 S 0 9, *U->h 

40 »i»h7>^A^5 1 otoXTtmrnmnms 3 osjds 

r*. *^S«5 0 2±»C, SiJStfflS«5 8 0 

±©SiJ8SJ!5 8 1^6«l«snfc«Jft*lE9r*%>©'P 

[0 2 6 8] C©04 3©HM©J^ffiT«, ^2E^5 0 
3, {|§S5 0 4, IMI5 11, ^-fy?>yWH 
h5>^^5 0 9, *l^>M»«h5>^^S 1 0 
*5±^®WJfi^dK 5 3 0 ^©^^*JW 5 4 0 A, 5 4 0 

yS/^v M]y^^ffl©«3S3R^fc'b3S«T**. 
50 [0 2 6 9] @4 4l:^tiigffc, Ti'T-fT'^h 
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03 5l£\,Ms®3 9\Z7jk?mm<Di& 
[0 2 7 0] £©0 4 4 IC^-f^gBTte, ffifflmfo 

ms 30 bras©©! 535 z&i&TZ'hw 

mmmtms 3 o&mm-v&* mmi:m<D*:mfci&m<t 
&<t**i»itT£5. mmmmms 3 o£s i o, 

T^-r«.ttfet, -€-©*H»C^^O,, CF„ 10 

5 1 I©:g®£®tb3l2r, ^bTfttt©^**** 5 4 0 
A, 5 4 0 B£aiR6<j{CI±ttLTM : ftLT 1 bJ;V>. £© 

SlV»»**«»J*an, 3t^»»5 4 OA, 5 4 0 B**& 
15 3 5 tHm*6®:^5 3 0©mfttt<h©M#©ffUBK: 
«fc o TBf 5£ffi® fc» SDKftiS. 

[0 2 7 1] 045 IC^-rS^SBtt, fttWC&<3}£ 
^5 4 0A, S 4 0Bi)m*5t<tlZ>ffifeGLm<Dm7S<. 

tt«, ^©JlH©l8*te,k9fcffi#fHH;:&<^5£iK 20 

<fct>, M*$nfc^$j!(Sf5 4 OA, 5 4 0B*^ffllr 

0, Z.<DW&<DWtVg-V\$, 03 5&V>b0 3 9Kl^-ril 

[0272] u©04 5 tr^-r^gETtt, Jiroi&f* 
K5 3 O^J&bfc&lC, -?-©±®IC#aM->Ua>jg 
5 9 0 Sr^fS. #ASf ->'J 3>S5 9 0lt 
1511 I TOJ:0 *>ffi*tWfc**tt*«gftV> 

©T, P^mS5 1 1 0*®OS*tt**-€-OS 30 

WM&L£ft%>. -5-L/T, -k!E0 3 5&V>b0 3 9 iC^f 

^©^•kisMHit, ia^«S5 i 1 ©±®icrajw-r\ 

-f>^S?xy F*5tfcJ:D »«©#*»» 5 4 OA, 5 
4 0BSl««fcttWtTft*t*Zltl:J:!), f&tm 
^ 5 1 3<£JB/*U «&|-£*r«S5 1 2 
©T*£>. 

[0 2 7 3] £©04 5 iZ7jk-?^M<DMti&iZZ>\,-> 

*. Se>JC, H4 3C*-r3*Ufi©»ttOJ;5K. MMUI 40 
Sffi5 8 0±\Z%fflfB5 8 1 &^bT^j£3ttfc$jg 
S>S£«5 0 2lie^-r-5lS^AyTViT ! b«t 

V>. 

[0 2 7 4] *-bT. • «*tt©##tt, 

mmmm> #»M5 K*fcteK{b->'j:j>fci*© 

»*8K», te©#&lc«fci9j&j&bTV>T ! fc«fcv>. tt*. 
Ay ->:/ V h U y ?*3!©£;j**?T&n»;fti 1 ©AX 

n»*fe3t«l5 0 3, <f#&5 0 4, B3img5 11,16 
&J&5 3 O&SWiXXJI 6 bti?T»*l/T'bJ: 50 



[0 2 7 5] 04 6C^t^Stt, ©15 3 5-^jg 

^bTA^-^>^»SO[S]±*ig-5 i fc©Tab-5. 04 
5«, &*gB£atifi?-«BjfiX8©&*©lglltf 
5BfrE0T<g>l9, dCDta&OgrPgTte, 03 56^10 

3 9»^-rnjfi©^iit[wi«T, ^os^ctixiftHjfa 

[0 2 7 6] £©04 6 Kj*-r*jj*gBTMU ff *ti&8 5 

0 4^#ffi^«g|5 0 5£iiB»rr5<!:<ht>K: < 0^bf«t 

mm 5 1 ia«v-f:f-*«ffia:fc?>, ;iffl*&&j&5 3 o*» 
5 4 0 A*j^fc«fca#wfcttfflbTft##riE-r*"b 

/^-:r>if©«rflE€SSfciaiJtTr*S. 
[0 2 7 7] d©04 6fcjS-rSUfi©^fi8»COVi 

««5 8 0±lCgfflM5 8 1 ft^bTJ8fj**nfc«ia 
S^SS5 0 2 ICte^f*XS*^TfV>Tt)«t 

[0 2 7 8] I®^S@5 1 1 i, -?-©Jiffl©JIfffl 

3 0 t©W*fc«ffi*#iLTVi***, JinfcPl 
^$tl5feOTtt)S;< ) Wi(iH4 7 torcf.*:? Hi 

itS5 1 1 Kte«<a&^*.-r> im«gii5 3 0 k© 

* ^5 x $ -e-x^ s mtii-r -s ^ 5 k b t «t vi. 
£©04 7 fcssrawsicintt, M^^n^^cfe, ft 

«©^¥W5 4 0A«5tSHc^7XI^«bfc«^& 
IM*Tr#**»6, ^H©HW^^dK5 3 0 t©W©^^ 

»c«koT> ft«©3t^»W5 4 0 A^mmizmnm^z: 

[0279] vtomvmmvmm) #£bv>§ti 
is©^^*^tfT*^^*i»^bfc*t. *^?gtt±fH# 
iiJi©^icf®^$n?)fe©T?tt^t<, ^Tir^-r«t5 

[0 2 8 0] fllxtf, a±fctt«b/S:fi-SaS©»ttTr 
0 1 (C^T=t-5 IC-T >&i?x.y h*\y K^J2 2 ©+> 
»C6<l©0^v'x>7 K2 0«:S:^fc*t. -f >i7 

i'l!/ h'sy K2 0©g:«J;t}i!>^<Sfe««t0#-<-r 

[0 2 8 1] *^:» 0 1 ^if»C*bfeSIJfi©^T«, 
V1f-S«l 2© + ICl«»?iJ©^7-7-i';P^^J6g«g^ 

1 l^S^n-Stl^SrfifiJ^bfcAt, -7-tf-Sffil 2© 

^\zi^i<Dti7-y^)^m^m.i litWfeztiz® 
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&m ©&fctt*-nj; k> hfrts. o ^ » 1 <i©# 

y-7<< )V?Wf$.ffl$. 1 1 It 1 2 <7) 

[0 2 8 2] 0tj*.«(g 9 *$«fcl/E 1 OCib&A 

< y*? s JaLV b^y H^J 
2 2 «r^^(6]X.^l!jS-a:TV1f-S« 1 2 

V+P-S«l 2£liJjfc£®»jgE2 IKioTY 
■ftfa^&W>Zl±Z>Z\t\Z£K), ^>ifVx.y b^y H?iJ 
2 2i;ioT7lf-Sgl 2£gijj£gf Kb fc 10 
**, dn<h«2eic, 7lf-Hgi2©Y*|Si-\OMl: 
<fc-3T±;£S£HfTU -f>^^i<yh-\7K?iJ2 2 0 
X7jffi^©&»>tC«fcoTgiJ;£g£g|fT'r-5 £ £ fctf 
5. -f >?j>i?>Aj» K?iJ2 2*^g&$-t*- 

TCTlf-S«l 2£&ifjS-fr£ : r) > 5K2f£4B*H$K3$» 
*|3jlc^»iSi3rS^i:, '>&< <hfcvvrn*v-75£;|f # 

si 2©^®ic^oTia*t6<){^«jr'5^m©#s^t 
tapirs.. 

[0 2 8 3] ±eSUS©»IST?tt, JE«^TO^ 20 

&&&&fflm bx-r ^rtttai-r •ssijaw'f >^ >?x y 
-f >^*Rtar«^sc©-f >^s?xy b^y wti**m 

[0 2 8 4] ££>IC, 02 2&V>b0 3 2»C5jVrflJS© 
mm-te^T, -f >£$?xy h'Sy H4 2 1 ttT, / 
6 6 £BS^fflRSTB&il|§Lh-t?ao 2 ^J^ttTUi^ 

[0 2 8 5] flT, -MSfttrngg 16, 401 tfjgjfi 

\z®.m2ti2><mz. *7-7-f^itMSsio 

1, ELSS2 0 1, FED (Field Emission Displa 
y^^-JU'XS^/i'g^^K) . PDP (PI 
asma Display Panel :^5X"7f-f 71^JU) , 

t&s-t z&wmvmmfflommzvtmL. &wm 
*±Tic^-r -s =fc 5 hers n«.m@ra»'«jE*TOa 

bT«r«|tt^ft— 7j©«Sfl0lC^trT£-!IiSiT©^£ 40 
■tZ&m. BMcozf??^. CRT (Cathode-Ray Tu 
be:R|4fa«) r-f ^^Hft i\ &K (I^)- £W 

[0 2 8 6] #|£91©gffi^7jft«. «ft3tt*«««W- 
T?7S<. SWSWtSfA-fXXiboX, t<D&mzi& 
ffi £ tttti-r -5 It Srffl lr» -5 £ t WV # -5 S-ffix/W 7. © 

*tt*f*K ****a»Jteif*-f >*'7xy httiZT 50 
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\zT%¥®>tt*Bfct zmtfL. mfcuzmm-rzw^x 
b &&mt£&fttimzmi5-rz>£? tc-r 

DNA (deoxyribonucleic acidrx^^v^U 
®) f-^il:-? HJi'Xiaaaj'r-SX/W 7X#y He 
RNA (ribonucleic acid: >J zfrt^K) H>^^i"; 

Af-y^-V/WfVPK-i ^3 >£•£•&&:£*, 
KISnfcHy ^©{SSIC. t*R^»Rflc. DNA (de 
oxyribonucleic acid:5 i :t3 : ->'U jtffeBfc) Jftiffc'f 

[0 2 8 7] ttASs 1 0 1 ttXt), TFT& 

j*» »«F^©^-vy7 , s»j^-r-sfc©©7.^— y-©^* 
ei o i©*«3t**ft*i«-r*v»m©«»ic*>affi 

[0 2 8 8] *7-7-f^il:lB6nf, E 

Lgi2 o l^if, fls©v»m©«*3t4fe««Kawnr 

^. ELSS2 0 1 tLTt), R, G, B©3-felC^ 

v^-rn©^-c t . 

[0 2 8 9] tUX, ±l2S-|?Jfi©^SI©mm7t^© 

«t5^-y^D>tfi— ^ 4 9 0»CRS^"r> 04 9 
\Z7jk?£5tim&n$£4 9 ltPHS (Personal Handy 
phone System) fc t*©St?&S«f§«l, «^tS, ^-^ 
POS (Point Of Sales) Sgjfc, I C7J— H> 5r 
■?-Y7.i7 7"b— ^, ^a^P^x^^, i>yr7U > 
^ • "7— ttTsrS'— isa > (Engineering Work Station: 
EWS) . ^-K^d-fes/tK •xUh\ Ha-77<> 
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[0 2 9 0] -?-©<&. *&W<DmM<Dffi<OM#ffi)tii®&. 
[0 2 9 1] 

M^TSB^;*n£$£Sc©^>^xy b^y ;X 
;UOBB*««l!ta«KIWttft^bT»ftr*««l[IT, -f> 
^v^xy b^y K©S#^filCttbTXI£-f S^faT, 
d^-f >£$>xy KOiBe^ffi]lcMUT3<!l|-rs 10 

X.ttHB©fi3M£©-f ^fxy h'Vy KSMViTtfett 

©t» -r>^^x^ h'sy Kwyxjucoyx^rat!^^ 

WO'f^i'iy b^y btf&W}Jjfa\Z.ttl' 
T^tft^tLM&lsftVt&ttf.ZW. 4*U:tt*l3&v>ll 20 

[BflS©ffi*ftK9n • 

[01] #**k:«*#5— 7-f Jl^©H»g«©— 
[0 2] H 1 O-f >if fx y h^y 

[0 3] **«ic«**5-7-f;^©ae6««©te 30 

AWfcjSfTffiBT?**. 
[0 4] a 3 ©•< >i> i?i y Ky POfifiHT?* 
5. 

[05] *»wic«**5-7^;w^©«Jftttft©a 

[0 6] (a) ia*Mi:«5*5-7-f;^o-H 
*©»»*«-r¥ISHT* 0 . (b) \t*<D&mtfc2> 
vtf-S«©-HiS©^ll*^'r¥®0Tafe-5. 40 

[07] 06 (a) ©VII-YII«fcaofc»rIH«2-* 

m^xtiy-y a ;u*©Kfiie**a»c*TBTr* 

•5. 

[08] ^^-^-f^^lC^Jt-SR, G, B3fe®^ 
$ tT £ -fe^oE^IM «:^-r0T* 5. 

[09] *WHK«*;&?-7*;U*©tt6l6«, * 
f6WI^S«?aSS©ffii£Se^J:^*S5^|-«S E L 
©Mifigffi t V»o fc#ttJft8B©*»«»-e* 

[010] H9©£«©±K«*ift*bTjS-ri*«B 50 
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Tab -5. 

[011] 01©-f>?>?xy h^y KKsswsns 

KS5© 1 OS:it^0Tib5. 
[012] -f »J?i? K'y HOffiNtStlM 
BT&S. 

[013] -f >tr~?x.y b^y F©rt«M»Sft*jR-rB 
Ta6?T, (a) t*HRtt0rft«Bft*U <b) tt 
(a) ©J- J»Kttofc«H#liB£iRT. 
[014] 09©-f >^v>xy hAy HgitffiViS 

[015] 01 4<Dfflmmz£'oxnft2nz>fflw<D 

[016] -f>^S?xy h'Sy F©3&lC4&©XJBff 
*^-r^0t?$.S. 
[017] *^BJ|C#5,^ftgM©SS3fi^S©-Hifi 

[018] ^^SMSKOtiiMCJcoT 

siissns^ftgB©-M*^«fin?^-r^«0T$. 

[019] 01 8\z#\iz,]x-ixmz'&~oTm§kmw 
©w ®*Sis & s-r as m 0t? & * . 

[020] E Lgtt©3S3fi*fe©-*M 

©Jg^*^TXS0T*S. 

[021] 02 oic^-rxg0»c#j£-r-5EL^e© 



[022] *&m\z&z>* ; 7-7j )v?ummw:<oi& 
j*ttas«©^iifcB»«»«*w-r--«*«j v x^it 

[023] m±mntmi&m&m(o^y Ka=?» b£ 

^-r j F®0T<&£>. 
[0 2 4] |g±«0T$>5. 
[02 5] IH±iE®0-Cfe«.. 
[02 6] l^lfKIiTab*. 
[027] |sj±^»> FS«fcjST#*#»B'r**. 
[02 8] H±-f h^y HtiSt»IW!HB 

[02 9] >^7f xy hA-y Kffl7-f Wll' 

* > h#»*ttar*«^*Km"si&iiiiBT*.&. 

[03 0] ra±-f >i7i?x.y b*\y 4 )V^X.U 

* > h^»©i?ttiia*ift^-r^^Bj0T&s. 

[03 1] ra±-r>£S>xy b'Vy h*©62fittil£l$i 

«fs**B-e*-&. 

[03 2] W±'f >^7f x-y b^sy F©8Efitt«£Sft 
[03 3] l^±*7-7-i'JW^©Sl3g^e(C«ti3®lifi 

sn^*7-7^jp^^-r^0T*oT, (a) tt 

*7-7^;^OW@T, (B) tt (A) ©x-x^ 
[03 4] l^±*7-7-c;i/^*Kifi-rS^ia€rgttBJ 

-r^>saigxaB(fB0Tfe5. 
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[035] *ftBjiv ) m%.yt¥&mz&z>EL&7f;m : ? 
[03 6] m±&^i&m<Dwmmm<D¥&ffi&Z7*? 
[037] ^±^&®©8i£xa©ia$agi::£tt5 

[03 8] n±Bj*BB©»»lS©ELB#*ftt© 

ntaK*w**jHft*r«jsxii»fiBHT?**. 
[039] n±**KBo«aia©EL563t#»«!) 

[04 0] *5fiSO«ft3tt*»«K«*EL*a?* ; p 

0-e»*. 

[04 1] >»9!©«*3fc*£fifc«*ELBjftB^ 
0, (A) (B) tt (A) ©B-BttW 

[04 2], *%fiC!>t^^ei:i«E L$$^? 

«m^jRBB*»i6r*»^i«fcjRT»ais*r 

®0T?*£. 

[04 3] aMfcH©«»3te*BB£«*E'L*jj«B> 

B50-ea&5. 

[04 4] *^iot»)tf gf E Lg^5^f 



[04 5] *«!Jli©tt$Wfc*i6«fc«*EL«jRJlFF 
B0T**. 

[04 6] #BB©«B3fe*£Bfc«*ELBjR»^ 
[047] *3S93©m£Wte#gB£«'5 EL^f 

iJBVifc^ssfifcBjftfsBJfiiass-rBjftiaw 



[048] m±«B3fe¥£B&tt*.fctt*UI8r?&« 

[049] m±ttft%¥&B«fl*.fc«9UftSTr&« 
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[05 0] $E*©#5-:7 4;i^©»jS3*i£©— B* 
ST 0T£5. 

[05 1] «6*©*5-7.< ^©#tt*R9§r*fc 
i6©0T<&5. 
[flF#©t&BJl] 

1, 118 fty—y-OV? 

2. 107 a, 10 7 b tettUi^Tfe^Sffi 

3 7 w/l^X 
10 12 «l±m«5i:bTS«-Ca&«.Vlf-SS 

1 3 LT07^ urn 

16 I±tHg«i:bT©*5-7^;U^©KjfiSBt? 
feSlttfttttiSB 

1 9, 4 2 5 &Wim®*mtfi?Z>2.7£&mM¥&£ 

2 0 -f >95>x.y h^y H'tbTOAy FSB 
2 1. 4 2 7 »lb#B««tj£-r«l<Jj£MEK»¥B;& 
LT©i"J*acffi[»iSB 

2 5, 4 2 6 ««rf8tl/TO*t'Jy^ 
20 2 7 , 4 6 6 yXJP 
2 8 J X)V9\ 

1 0 1 m&#¥£B-T?*5«Jfc8fi 

1 0 2 «»**bbt**b«/^*;w 
ilia, llib ^tttti^-cafeSX^ 
114a, 114b BB 
20 1 «fLJt^BT?»«ELSB 

202 mn^M 

2 0 4 a«Tfc£jSl?§»« 
2 0 5 A*>^ 

30 2 1 3 tfrtrtM 

4 0 5R(4 0 5G, 4 0 5 B) OttU^fii: bt© 

* 7 - v 4 )v& <om&mm^$> urn *ti&9mmt 

4 2 1 -O^^xy h^y H 

5 0 1 B£Wfc^8E"C*-53ijS8fi 
5 0 2 &0ttil®tLT<O&WL-C$>Z>&m&&L 
540 A, 540B «Btt«ttfle£ LT©#*tm 
L j$A 



[02] 
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